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channels was alsC' studied. BeRm-1 irLnibited hEF.GI channels 

with an 10(50) of 3.3 nm, cut had nc^ effect at 100 nm on hEAG, nSP::, 
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h2K, hB?U P'GNQl KGNEl, KCbiO-^ ' ''CNQ 3 , KCNQ4 channels, 

a no m:n:.rT.iSl effect on rELr'l. Tl^us, GeUn.-^ \-:as- sn *. : : - . 
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OEFINITICi; Sequence 1 fror\ Patent WC::^4'^rc. 

vers:::: a-:: 3: ^^4.: s: : 
:Evw:?:3 

::V?SE --.a::. 

Z :.'':ai y : z a . >:e:d::ca; Jr.:iaa:a; '."v : \ : ; - . :■ . ; 

Ma.TJTia^ia; Ejthei ia; ? r irr-.a t: e s ; Jd t a r r r.i r. : ; Hcr.ir. ^ .:c:e ; r;:r,. . 
REFERENCE 1 ba s e s 1 t o T: 3 3 5 
AUTHORS Jentscn,T J. 

TITLE N^vel potassium channels and genes encoding these potassium, 

:;!ianne 1 s 

JOURNAL Patent: W :) 0344''86-A 1 03-AUG-20DC; 

::eurosear:h as -dk) 

FEATURES Loca t i on /Qaal i f ie r s 

source :. .2 335 

/organism="Homo sapiens" 
''db_xref="taxon: 9606" 
CDS 33. .2170 

;note="KCKQ4" 
/codon_start=l 
.'protein_id="CAC09957 . 1" 
/clb_xref = " 31 : 1027 9S95" 
/translation="^lAEAPPRRLGLGPPPG0A?RAELVALTAVQSEQGEAGGGGS?RP 
L G L L G S P L r' F' 3 A P L P G P 3 G S 3 3 AC 0 F . 3 S A A H K R '1' R Fl L C N W'-; 'i : ; \' L E R F R G a A R \' H 
VErFLL\T3CLVLSVLST [ ^EH-j^ELANE C LL I LEFVMI V; F 3LE V I '/? ';W3 A- 30 R V 
R3WQGRr"RFARKPFCV: CFI'v'FVAS'/^'. I AA3T :GM FA 73 Al - .G-:? F: ^ I ! 3 :■: : 
RRGGTWr:LL3SVVYAnSFFLITAWY I 3F'LVL: FAS F LVVLA3F 3A:;S: F 3 3-:-A:.31WW 
;T I T L :T I G 3 3 FT ? HT A 3 3 - 3 A A 3 FA 3 3 3 I 3 F F A 3 3 A - : 3 3 3 - 33 3 V: . 3 _ 3 r ; 3 3 
F E F R RM R AA : : 3 : Q A A W R 3:3:3 ^ F„3 i I. 3 3 3 ;■: 3 3^ 3 : ^ : 3 3 3 3 3 ?3 33 . 3 V F - ' . G r A 3 . ■ 
3LRPLE\'RRAPVPLGAP: RYF'PVAT 3r;=.3 33 3 3 FC F SESSFF^G : 33? : FF3^3.- ^33 :3 
FSFQQLAPPTMPTSPSSE3!V3EA :S?rF V 3?:SWS FN 3 RTRFRAoFR 3?: FF 33 AF3A: 3 
EEVAEEFSY:)CELTV0DIMPAVFTVIR3 [R:LFFLVAFRFFFETLR?YFVF3V:E33S 
A3HLDMLGRIFSLQTRV30IV3RGP3GF.FAREFG0FGPS3AFVV3E:SMMGRVVFVF?' 
0 VQ 3 1 ER:KL 3) L LLGF Y S RG L RS 3T S A 3 LG AVQ V P L F D P D I T 5 L Y }i S P V Fj H E D I S V S AQ 
TLSISRSVSTNMD" 

EASE COUNT 396 a 812 c 719 g 438 t 

3IRIGIN 



Query Match 100.0?; Score 2 3 35; 03 9; Length 2335; 

Best Local Similarity 100.0^; Pred. No. 0; 

Matches 23 35; Conservative 0; Mismatrhes 0; Indels 0; Gaps 0; 

Oy 1 age ::atgcgt ctctgagcgccccgagcgcgcccccgccccggaccgtgcccgggccccgg 60 

I I I M I I I M I I I I I I I I I I { I I I ! I I I I I I i I I I I I I I I I I I I I i I I I I I I I I I I I M I 
Di? 1 AGCCATGCGTCTGTGAGCGCGGCGAGCGCGCGCCCGCGCCGGACCGTGCCCGGGCCCCGG 60 

O'y 61 cgc :cccagc rcggcgccgcccatggccgagg r :cc : :cg :qccgcct cggcct gagt c .■ 12 3 

: ! ! . ■ i : i ! i M I I ' i M , I i : ! ; i ■ : I ■ 

:t 61 CGCCCCCAGCCC3GCGCCGCGGATGGCCGAGG3GCC :33G:G':3G3CTGGGCGTGG3: 3" 

:\ 12: -c.:-^cccg:jiia:.-]CC':ccc-^ rgcggagc t = ^ : j ; j ? :c: ..■ i..- j jcc-ii gc^.: . :c:n .~ 

_ J. ^ 33C'j3CC GO-j'jA ^OuC>_ — C'^'^- rCGo,-. ^JjC ^ .-i ^ ^ ^ „ . ^ 

Oy 131 ggg :gaggcgggcgggggcggct ccccgcg ^ _:ctcjgc: tcctggg-ag-c-;ct gr : _ . 

{ ! I I I I I I I I I n i I I I I I I I I I I I I I I M I j [ ! i I I I M I ; ! : I I I ! ! < ' I M : ' I i : : 
Cb 181 GGGGGAGGCGGGCGGGGGCGGCTCCCCGCGGGGGCTGSGCCTCCTGGGGAGGGCGCTGGG 24 3 

Oy 241 gccgggcgcgcccctccctgggccgggctccgg'::tcgggctccgcctgcggccagcgct c 33 3 



gccccgcggctgggccttcg-ctaccacg-ct- -atatttttar:: 

■ ■ ^ ■ I ■ ■ M : i I I I h M I I ! J i , I , ■ • _ ' 

icl gccccgcggctgggcctt:gtctaccacgtcttcatattttt3ctc 



4 21 ggtgc^gtcrg^gctgtc ::actatccaggagcaccaggaact tgccaacgagtgc jtcc:: 

' - i ! i ! i 1 I I I I I i M ! I i ; I ! I I I i : I I t I : : i ! I ! I : i . i , 1 I I I : I I j : ; , , . : 
4 21 GGTGCTGTCTGTGCTGTCCACTATCCAGGAGCAGCAGGAJ^CTrGCCAAGGAGTGTCTCCT 



481 ^atct rggaattcgrgatgatcgtggtttrcgg-ttggagtacat rgtccgggtcta:;tc :4: 
I ! I i ■ 1 i I I M I I I I I M I I 1 M I I I , I I I i I I 1 I I I i I I 1 i I I I I I I I I I I I [! i j 1 

Db 481 catcttggaat?cgtgatgatcgtggttttcggcttggagtacat:gtccgggtctggtc e40 

■:y 541 cgccggatgctgctgccgctaccgaggatggcagggtcgcttccgctttgccagaaagcc cGC 

I M i 1 i I I M I I j I I I I I I I I i I I i I I > M ! I I I I i ! i I I M : ' ' ' - : ' 

:b 541 ::gccggatggtgctgccgctaccgaggatgggagggtcggttccg:tttg::gagaaagg: : 

:y 621 ::t:!:ctgtgt catcgai:ttcatcgtgttcgtgc::::tc'gg-ggc.:g: :3t -g : ~3 ^ .- 



■:y 661 ccagggcaacatcttcgccacgtccgcgcrgcgcagcatgcg : ::;::gca;)3*. :-c-_ J "„ . 

^ : i ! ; i 1 1 I I I I i i I I M 1 ; i M : ; ^ : I , . . ; i ■ ; . , ; 

2b 6 61 CCAGGGCAACATCTTCGCCACGTCCGCGCTGCGCAGCATGCGGTTiXTGCAGATCCTGCG "2 0 

Cy 721 catggtgcgcatggaccgccgcggcggcacctggaagctgctgggctcagtgatctacac ^52 

M i I I I I I I I I I I 1 I I I I I I I I t I I I I I I I ! I I I I I I I I i I I I i I I j I I I i I , : i h ! 
Cb 721 CATGGTGCGCATGGACCGCCGCGGCGGCACCTGGAAGCTGCTGGGGTCAGTGGTCTACGC 78 0 

wy 781 gcatagcaaggaqctgatcaccgcctggtacatcqggttcctggtgctcatcttcgcctc 640 

M I I I ! I I I I I t I I I I I I I I I I I I I I I ! I I I j I ll I M I I M i I I I I I M I I ! I j I I I I 
Z'D 781 GCATAGCAAGGAGCTGATCACCGCCTGGTACATCGGGTTCCTGGTGCTCATCTTCGCCTC 84 0 

2'/ 841 cttcctggtctacctggccgagaaggacgccaactccgacttctcctcctacgccgactc 900 

I I N I I M M M I I I I I I I I I { I I I I I I I I I ! j I I I I I M I I M I ' I I I I I I I I I I I ! I 
Lib 841 CTTCCTGGTCTACCTGGCCGAGAAGGACGCCAACTCCGACTTCTCCTCCTACGCCGACTC 920 

Oy 901 gctctggtgggggaccattacattgacaaccatcggctatggtgacaagacaccgcacac 960 

I I I I i I I I M ! M i I M I I I I I I I I I I I M I I I M I I I I i I I I I I I I I ' ! I I : I : I : ; < 
I'D 901 G:TCTGGTGGGGGACGATTACATTGACAAC2ATCGG2TATGGTGAC AAGA2ACCG2A2AC 

C/ 961 atggctgggcagggtcctggctgctggctt-gcc:tactggac3-: t ;:t- tc:*_t ..: _■ r . : ." 

i I : i i ■ ! ' M I i ! M ' ' ' I I ; I ! ! ' : ^ ■ M 
Lo 961 ATGGCTGGGCAi2GGTCCTGGCTGCTGGCrTCG2CTTA2TGGG2ATC T27TT2T:"2.;2 ";:7 1 . . 

Cy 1021 gcctgccggcatcctaggctccggctttgccctgaaggtccaggaccagcaccagcaaaci 1 : r . 

1 i M ! I I I I I I I I I I I I I M I i i I I I I I 11 I i 1 , : ! I I i i i ; 1 ' i I ! ! i ; ^ ■^ . : 
E b 1021 GCCTGC :GGCATCCTAGGCTCCGGCTTTGCCCT 2AAGGTCCAGGAGCAGCACCGG2 AGAA 1 2 i 2 

C-y 1081 gcacttcgagaagcggaggatgccggcagccaarctcatccaggctgcctggcgcctgtd 1142 

I I I i i M I M M I I I I M I ! I I I M M { I f I I I I I I I I { I I I I I I I I M I I I I I I I I I I I 
E'b 1081 GCACTTCGAGAAGCGGAGGATGCCGGCAGCCAACCTCATCCAGGCTGCCTGGCGCCTGTA 1140 



Cy 1141 ctccaccgatatgagccgggcctacctgacagccacctggtactactatgacagtatcct 1200 

I M i I I I ! I I I I f I I I I M I I I I I I I j I I M I I I I I I I M I I I I I 

Lb 1141 CTCCACCGATATGAGCCGGGCCTACCTGACAGCCACCTGGTACTACTATGACAGTATCCT 1200 

Cy 1201 cccatccttcagagagctggccctcttgtttgagcacgtgcaacgggcccgcaatggggg 1260 

M I M I I ! I I I I I M I I I I I I I I I I i I I I j I I I I I I ! I I I I I 1 I I I M ! I I I I I I I t ! I j 
Er 12 01 CCCATCCTTCAGAGAGCTGGCCCTCTTGTTTGAGCACGTGCAAOGGGCCCGCAATGGGGG 12 60 

Cy 1261 cctacggcccctggaggtgcggcgggcgccggtacccgacggagcaccctcccgttaccc 1222 

I I M I M I i I I I I I I I 1 I I I I I I I I ! I I I M I I I I ! I j M I ! ! i I I ; i i I : : ; : 

Db 1261 CCTACGGCCCCTGGAGGTGCGGCGGGCGCCGGTACCCGACGGAGCAOCCTCCCGTTACCG : 22: 



l^-il gca52a5C':ggcac::tcca3cadtgcrc5cc':ccc::aag?aar^a;ja^jtjj_:-:j5:;::. 



ATCr 



:g:ac 



jy 1621 gga^aa-ga^ctaccagtgtgagctcazggtggargarat^atgcct^ctntgiagacagt 

' i I I ! M I I I I I I I M I ! I I I ! I I I I I i i I I I ; : i I ! I ! ; ; : i I I i ' i : ' i I : ; ! : ; . . 
:b 162 1 G3A-3AA'3A-3CTA2CAGTGT-3AG:TCA-:G:3T-3GACGA:AT:ATG2CTGCT:3T5AA3ACAGT 

:y 1681 cat ^ r g rtocatcaggattct ::aa gt tcct g gt ggc raaaa ggaaattraaggagacact 
; M ! I I ; I I I I I I I I I I I I I ! I I I I i I I i i I I I i I I i i I I I I I i i I I I I I ; I ! ! M I i I i 
: b 1 68 1 CAT : :gct : :atcaggatt-:tcaagttcgtggtggc :aa.a.aggaaatt :aagga 3ACact 

■I'V IT 4 1 gcgaccgtac gacgtgaaggacgtcattgagcagtactcagcaggccacct ggaratgct 

I I I I i I I I I I I I I I I I I I j I I I ! I I I I I M I M i I I I I I I ! I ! ! M i ! ; M ! ! ! I ! I ' ! I 
Lb 17 41 GCGACCGTAGGACGTGAAGGACGTCATTGAGC AGTACTCAG :AGG CG A :GTGGA 2 ATGCT 

1801 ggg ^ : ggat ::aaga g::-::tgcaaactc gggt g gac ::a aa 1 1 g t ggg t c g g gg gcc rgg g ga 

I I I I I I I I I I I I I I I M , I I I ; I I M I ! M I : ' ' ' ' ' 

Z'b 18 01 G 2i2 :GGGATGAAGAG :GTG 2AAACTG 3G 3TGGA2GAAArTGT 2 3Gr 2 2 2GG 3C2 2 2G 2 3 A 



1742 
1800 



ig5aggg::ga: 



:t 
vy 
Cb 
vy 
:b 

■jy 
:b 



1981 
1981 
2041 
204 1 
2101 
2101 



cagcatga". ggg a eg ::g tg gt caa gg*: ggag 3ag ra gg t gc- i g t ci-a : :'ga a j^a 
: i ■ I n ! i I I ! I i I I I i M I I i I i I ! ! I ! i M , : i I I ' ! . : - i i ■ ■ ■ : : ■ 
CAG :ATGAT3 3GA2GCGTG3TCAAGGTGGA3AAGCA3Gr3CAG:CGAT :GAGCA2AA32T 

ggacctgct gttgggrttctattcgcgctg-ctgcgctctggracct rggccag-ct ggg 

I I 1 I I M I I I I { I I I 1 I 1 I I I I I I I I I I !! I I I I i I i I i I I I I I j I I I I ; I I I I i ;:;! I 

GGAGCTGCTGTTGGGCTTCTATTCGCi3CTG0CTGCGCTCTGGCACCTCGGCCAGCCTGGG 

c gccgtgcaagtgccgctgttcga rcccgacatcacctc :gact accacag'rcct gt gga 
I I I I I I I I I M M I M I I I I I I I M I I M I I I I I I I I I I I I I 1! I I I I I I I I I I ! I I I I I 
CGCG(3TGCAAGTGCCGCTGTTCGAi2CGGGAGATCACGTCCGACTAi:CAGAGCC(2TGTGGA 

ccaogaggacatctircgtctcc gcacagacgctcagcatctcccgctcggtcagcaccaa 
I I I I I I I I I I 1 I I I I I I I I I I I M j I I j I I I I I I ! I I I I ! I I I I I I ! I ! M I ! i I !: i ! I 
CCACGAGGACATCTGCGTCTCCGCACAGACGCTCAGCATCTCCCGCTCGGTCAGCACCAA 



2 0 4 Ci 
2100 



2160 
2160 



2161 catggactgagggacttctcagaggca gggcagcacacggccagccccgoggcc" ggcg.: 
i I i ! i ! I h ! ■ 1 , I ! ! , M i ! I ! I ; I ' i , . . ; , i : . ' ' 

CATGGACT{3A!3GGACTTCTCAGAGGC AGGGCAGC ACA2 GGC2 AG 3 3 3 3 -^C 3 3- J .: 2 33 : ". 



C'v 22 ft 1 agagagacca'racgcagtat t gage tg :ct gag tgggcgtgg: acct get gt gg g 2 : • i 

; I I I I I ! ! i I I I I I I I I ! i I I ! [ I I j I I : I i : i ; , ! : ^ ; : I \ ' 
lb 22 81 AGAGAGACCACACGCAGTATTGAGCTGCCTGAGTGGGCGTGGTACCTGCTGTGGG 2 3 35 



RESULT 2 
AF1Q52C2 



L- ^- li 1 s M H otlO sapiens 

Eukarycta; Metazoa; Chcrdata; Crar.iata; Vertebrata; E^tele:-* 

"aTjr.al.ia; Eutheria; PriT.ates; Ga*: a rrr. : ri ; .-ic:-.i ni dae ; "^^-^ 
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AUTHORS Rubisch,C., Schr :.edpr , B . C . , Fr ledrich, T . , 2ut : ^han n , 5 . , 

Fl-ArTLraoui, A. , Marlin^S., Petit, C. ar.d Jer.tsch, 7 . J . 
TITLE ?;cn;^, a novel p:cassiu.T. rbannel expressea m sensory outer ha: 

cells, IS mutated in dominant deafness 
JOURNAL Cell 96 (3), 437-446 (1995) 
MEDLINE 99148276 
REFERENCE 2 (bases 1 to 2 335: 

AUTHORS Kubisch,C., Schroeder , B . C . , Friedrich,T., Luet n ohann , 3 . and 

Jentsch,T.J. 
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Hambu r a ( ZMNH : , Uni ve r s 1 1 ; : f H a.^x u r :: — c q ^ - . 



'organ Lsm= "Homo .-iapiens " 

.'dD_vref ="taxon : :jdu6" 
gene 1. .233^ 

,'gene="FCNQ4 " 
CDS S3. .2170 

/gene="KCIIQ4 " 

/codon_start=l 

/product="voltage-gated potassium channel KCNQ4" 
/protein_id="AAD14 680 . 1 " 
/db_xref="GI : 42 62 52 3" 

/translation="MAEAPPRRLGLGPPPGDAPPAELVALTAVQSE0GEAGC3GSPRR 
LGLLGSPLPPGAPLPGPGSGSGSACGQRSSAAHFRYRP.LQNWVYNVLERPRGWAFVYH 
VFIFLLVFSCLVLSVLSTIQEHQELANECLLILEFVMIVVFGLEYIVPVWSAGCCCRY 
RGWQGRFRFARKPFCVIDFIVFVASVAVIAAGTQGNIFATSALRSMRFLQILF.MVR^ID 
RRGGTWKLLGSVVYAHSKELITAWYIGFLVLIFASFLVYLAEKDANSLFSSYADSLWW 
GTITLTTIGYGDKTPHTWLGPVLAAGFALLGISFFALPAGILGSGFALKVCEOHRQKH 
FEKRRMPAANLIQAAWP.LYSTDMSRAYLTATWYYYDSILPSFFELALLFEH'/OP.ARNG 
GLRPLEVPPA.PVPDGAESRYFPVATCHRPGSTSFCPGESSRMGIKCRIRMGGSCRFTG 
F- S F.C QL A P P TM P T S P S e EC- V (3 E A T S P T K V Q K S W S FN 0 R T R F RA 3 L R L ? RT : = A F Z A ? S 
FEVAEEKSYCCELTVDL IMPAVFTVIRS:RILr'FLVAr;RFFKETL?PY:';?-:..-;: F ^.V.:; 
A GH L DMLG R I K S L CT R^' DC I V 3 R G PG D R FARE ?' G D P ' G ? S L A F \' 0 F I S '/y. 0 ■:■ ' F Y 
CVCSIEHKLDLLLGFYS RCL^SGTSASLGA V^'/PLFD PL : T S : Y H J T.O F>:: : .-^ V. Y- ^ 
T LS I SRS VSTrJI'D" 



BASF :: 

ORIGIN 



G 1 



Query Match 100.0%; Score 2335; DB 88; Length 2335; 

Best Local Similarity 100.0%; Pred. No. 0; 

Matches 2335; Conservative 0; Mismatches 0; Indels 0; 3aps 

1 ^gccatgcgtctctgagcgccccgagcgcgcccccgccccggaccgtgc-cgggccccgg 6j 

I i M I I I I M I I I I I I I I I I I I I I I { M I I I I I I I M I I I I I I M I I I I I M I I I I j I I ! 
Db 1 AGCCATGCGTCTCTGAGCGCCCCGAGCGOGCCOCCGCCCCGGACCGTGCCCGGGCCCCGG 60 

Qy 61 cgcccccagcccggcgccgcccatggccgaggcccccccgcgccgcctcggcctgggtcc 120 

I I M I I I I I I I j { I I { j I I I j ! { I I I I I I M I I ! I M M I I I I I ! I I I M I I I I I j 1 I ! I 
Db 61 CGCCCCCAGCCCGGCGCCGCCCATGGCCGAGGCCCCCCCGCGCCGCCTCGGCCTGGGTCC 12 0 

Qy 121 cccgcccggggacgccccccgcgcggagctagtggcgctcacggccgtgcagagcgaaca 180 

M I I M M I I i I I I I M I I I I I I I I I I I i ! ! I M i i I I I I M I i I I I M i I M I i I I I I I 
Db 121 CCCGCCCGGGGAOGCCCCCCGCGCGGAGCTAGTGGCGCTCACGGCCGTGCAGAGCGAAC- IPC 



Qy 



^ccqggcgcgcccctccctgggccgggciccggctcg^gctcc^cctg-gg-ca^: 



:ggrcg^acacaagcgcta: 



481 
481 
541 
541 



ca tct t ggaattcgtgatgat rgt ggtttt : ggctt g ^agtacat eg tccgggtct gqrc 
^ . ■ I I ! i i i I I I I I 1 I I i I I I 1 ! i i I i > ^ 1 . I ■ ; ; ; M : ! ' ; . ■ : ■ : , ■ 
rATCTTGGAATTCGT'^ATSATC 3TGGTTTTC-3 3:TT 3 SA3TA:aT :GT :■: 3 3GTCTG3TC 

::gccggatgctg rtgccgztacrgaggat g 5 r agggt :g:ttc^g:tttg::agaaagc: 

i : M i I I j i I I I I I I 1 I I 1 1 ! i ! j j I I I I ; I I ! : 1 ! I I h I , I ! I I : I ' ' ! ! ' ' ' . 

:3c-:ggatgctg:tgccgcta-:cgaggatggga3G3t :g:tt::g:ttt3: :a3aaa3c: 



I'v 6'j1 rttct grgc ra tcga rt t ::atc jtgttcgc gg r : tc g ggc r gt ca t rg rrgrg^gtar 
! I I I I I M I I I I I I i M I n I i I I I I I I I I I I I I I I I I I I I I I I I I { I I I I I I I I I I I I I 

: h 6 0 1 OTT :tgtgt:atcga::ttc atcgtgttcgtgg :ctcggtggcc 3tg at :g :gggg 3gta : 

Cy 661 c ::agggcaacatcttcgccacgtccgc gctgcg rag rat gcg-:tt ret g ra ga tc rt gc g 

I ; M I ! ! M ! I I ; I I M I I I I I i I ! i I ! ' m ■ ■ 

lb 661 : :a3Gg:aa:at:tt : sgca: 3tc :gc 3:tg : 3 :a3:at jCg::? ::t 3ga3a:: :t 3: 3 



ratggigcgratggarrgccgrggrggrr. r: 



j'-ji-. _ _ ^ _ 



^81 
841 
84 1 
901 
901 
961 
961 
lC-21 
10: 1 
1081 



gratagraaggagctgatcaerg'rrtggtaeat :ggg':t 

I I I 1 I i I , n : ! I I I I I I ; i I I I { M ; I : . I : . 
gcataggaaggagctgatcaccgcgtggtacatcgggtt:c 



3TGCT :at:ti 



■rttcctggt rtacct g gccgagaaggacg rc aactc-r gaot tct cctccta rg rc g 3 rt r 
I I I I I I ! i M I I I I I I I I M I I I I I 1 ! I I I I I I I I I I I I i I M I I I I i M { M I I I ' I I ' 

CTT :ctggtctagctgg :cgagaaggacgccaactccga-:ttc rccTc :ta :g :c 3a : rc 

getctggtgggggacgattacattgacaacca tcggetatggtgacaaga'r ac rg racac 

I I I j I I I i I I I I I I I I I I I I I I I I I I I I I I I I i i I I I I I I i I I 1 I ! I ! I I I I I n - ^ ^ 

gctctggtgggggacgattacattgacaaccatcggctatggtgacaagacaccggagac 

atggctgggcagggtcctggctgctggcttcgccttactgggcatctctttcttt grrrt 
i { I I { I I { I I i I I 1 I I I I I I ! I I I I I ; I I I < i ! I I I I I I I I I M I I I I I ' I i I I I I I M I 

atggctgggcagggtcctggctgctggcttcgccttactgggcatctctttctttgccct 

gcctg-rcggcatcct aggctc rgg rtt tgccotga aggtccaggagcagcacc gg r 3 g aa 
I I I 1 I I I I M I I I I I I t I ! I I M I I I I I ! I I I i ' M M M ! I ■ I I ' ^ . ' I ■ : ' ■ i ■ 



960 
960 
102c 
1020 



g c a c 1 1 c g a g a a g c g g a g g a t g c c g g c: a g c 
GO A : T T 2 GAG AAGCGG AGGAT 3 2 C GG 2 A G 2 



r c t c .a t r c a a J r t c 



^ ^ '1 1 ctccaccgat atgagccgggc rtaect gacag jeacrtggta.:- a.r : atga g^. 

t I I I I 1 I i I I I M I 1 I I I I I I 1 I I ! I I ! I I ; ■ , : ! : 1 ■ , . I ^ : ■ ' . 

Z'b 114 1 CTCCAGCGATATGAGCCGGGCCTACCTGACAGCCACCTGGTACTACTATGAGAGT 



'jy 12 C 1 cccatccttcagagagctggccctcttgtttgagcacg tgcaaegggcccg raat g g ggg 1 ^ 2 
I I I I I I i I I I I I I I I I I I ! I I I I I I I I I j { I I i I I i I I I I I I I i i : ; : I I ! : : i 1 : I : ! : 

E:!: 12 01 CCCATCCTTCAGAGAGCTGGCCCTCTTGTTTGAGCACGTGCAACGGGCCCGCAATGGGGG 12 60 

Cy 1261 cctacggcccctggaggtgcggcgggcgccggtacccgacggagcaccctcccgt taccc 1320 



:?8: gatgggcatcaaagaccgcatccgcatgggcagcrcccagcggc^gacgggtc 
1:3: GATGGGCATgAAAGACCGCATCCGCATGGGCAGCTCCCAGCGGCGGACGGGTC: 

g::agcagct ggcacctccaacaargcccacctccccaagcagcgagcaggtgggtgagg J 15."; 

: ■ : i i i : ■ i M I I i M i i i i I i M i M ! ! : I , ^ I I M M 1 ^ M ^ M [ i ; r I ^ ^ ; ; 

GCAGCA3GT ggcagctccaacaatgcccacctccccaagcagcgagcaggtgggtgagg': : : : : 

C'y 1-31 caccagcccraccaaggtgcaaaagagctggagcttcaatgaccgcacccgcttccgggc 156: 

I I i I i I M M M I ! I I I M f M I I i I I : ! i I I - I I I I M ; ! ' : M ■ : ■ ' ' ■ - ■ 

zb 15 Di caccagccc:accaaggtgcaaaagagctggagcttcaatgaccgcaccggcttgggggc :zr: 

atctctgagactcaaaccccgcacccctgc^gag^atgccccjirajajjiio^j^, - j,--^ 
A7CTGTGAGACTCAAAGCCCGCAC CTCTGCTGA ^GATG C : : : IT CAJA 3 GAA JTA ..■ : A 1-A . 

b IcGj. GGAGA.AGAG rTAGGAGTGTGAGGTCACGGTGGATGACATCATG.lGTG 2TGTGAAG.^. JA:^-T ^ '- ~ 

;y 1631 catccgctcratcaggattctcaagttcctggt ggccaaaaggaaattcaaagacicac: 1""^: 
I i ! I ! 1 i I II i n I I I I ! I I I I I I I I I i I ! I i I : : i I i ' i ; ■ ^ : I , : ^ i ■ : : ' 

:b 1681 catccgctci:atcaggattctcaagttcctggt3gc:aaaa3gaaattca^aggagacact z~a': 

ZV 1^41 gcgaccgtacgacgtgaaggacgtcattgagcagtartcagraggcca:ct ggacatgct ISCO 

i I M I I I I I I I I I I I I I I I i I I I I I I I I I I I I i I I I I t I I I I I I I I M I I { I I i 

:-D 1 'M 1 GCGACCGTACGACGTGAAGGACGTCATTGAGCAGTACTCAGCAGGCCAGCTGGAC ATGCT 1 8 C 0 

Cy 18)1 gggccggatcaagagcctgcaaactcgggtgga :caaattgtgggtcg jgggcccgggga 186i] 

{ i I I i I M ! I I I I i I i I I I I I I I I I I i I I I I I I I I I I I I I I I I I I M I I I I I I I j I I h 
:-b 1801 GGGCCGGATCAAGAGCCTGCAAACTCGGGTGGACCAAATTGTGGGTCGGGGGCCCGGGGA 1860 

Cy 1861 caggaaggc::cgggagaagggcgacaaggggccctccgacgcggaggtggtggatgaaat 192i; 

I I I I M I I M I I I I I I I I : I I I I I I I I I I I I I I M I I I I I I I I I I I M I I I I I I { M I I : 
Db 18 61 CAGGAAGGCCCGGGAGAAGGGCGACAAGGGGCCCTCCGACGCGGAGGTGGTGGATGAAAT 192 0 

Cy 1921 cagcatgatgggargcqtggtcaaggtggagaagcaggtgcagt.c::st :qaaca:-ja I]-?: : - - : 

; : ! ! i M i I i : I i I I i I I i I ; . I : i ^ : ' ■ . 

Hb 1921 CAGCAT2ATGGGACGCGTgGTCAAGGTGGAGAAG2AGGTGCAGT:2Ar :GA2":A2AA':^ :T . - 

ggacct ^ctgttgggct t :::tattcgcg g jtqg / ; ii; - . 

■ ! ■ i ■ I . ■ ^ i I i i ■ ■ I : ; ; I : ! : 

GGACCTiXTGTTGGGCTTCTATTCGCGCTGG2222GCTCTGG2A2 2T2 3G2.:A2 J IT^G.; ^ : . 

Qy 2041 cgccgtgcaagtgccgctgttcgaccccgacatcacctccgactarcacagccctgtgga 2 1 : 

I I I I I I I I I I M I I I I I 1 I I I I M I I I I ! M I I I n I j I i I I I I I 1 I i I I I I I M M ; ; 
Do 2041 CGCCGTGCAAGTGCCGCTGTTCGACCCCGACATCACCTCCGACTACCACAGCCCTGTGGA 2100 

Qy 2101 ccacgaggacatctccgtctccgcacagacgctcagcatctcccgctcggtcagcaccaa 2160 

I I I I I i I I I I I I I I I ! I I I I I ! I I M I ! M I i [ I I I I I I I I I I j I I I I I j I I I I I ! I I I I 
D:' 2L01 CCACGAGGACATCTCCGTCTCCGCACAGACGCTCAGCATCTCCCGCTCGGTCAGCA:2AA 2160 

Qy 2161 catggactgagggacttctcagaggcagggcagcacacggccagccccgcggcct gjcgc 222C) 

I I M I I I I I I I I I I I M I I I I I I I I I M I I I I I ! I I M I I I I I I { I I I I I j I I I I I I I I I 
[ 2161 CATGGACTGAGGGACTTCTCAGAGGCAGGGCAGCACACGGCCAGCCCCGCGGCCTG ZCGC 2 2 2 0 

C-y 2221 tccgactgccctctgaggcctccggactcctctcgtacttgaactcactccctcac^ggg 2280 

I i I M I I I i M I I I I I I I I I I I I I I ! I I I I I I I I I I I I I I I ! I M I ! I I j I I ! i M ! ! I 
Eb 2221 TCCGACTGCCCTCTGAGGCCTCCGGACTCCTCTCGTACTTGAACTCACTCCCTCACGGGG 228 0 

Qy 2281 agagagaccacacgcagtattgagctgcctgagtgggcgtggtacctgctgtcga 2:32 

^C' 2j8 1 AGAGAGACG AGACGC AGTATTGAG27G2 2 7GA T G GG 2 G7 G OT.-. I " 1 2 J - . : 







standard; c2::A; 2 3 3 5 E? 



T >\ r.^N^-.; potassiun^, cr.ar.r.e^; cardiac ar rr.ythrr.ia ; r.err.a:al erile::^ 
deafr.ess; probes; *: reatrr.er.t ; theiac/; :rar.s3en:c 3r.i:T-.al; ar.".:.- 

r'.W agonist; antagonist; tinnitus; hearing loss; neonata^ dearneis 

?'.W presbyacusis ; affective disorder, Al zheirr.er ' s disease; anxiety 

KW ataxia; cognitive deficits; compulsive behavior; dementia; 

P*.W depression; Huntington's disease; mania; memory impairment; 

KW motor disorders; neurodegenerative disease; Parkinson's disease 
Pick's disease; psychosis; schizophrenia; spinal cord dam.age; 

KW stroke; tremor; ds . 



Homo sapiens. 



KH 
FT 



.^ey 
CDS 



Loca ti on /Quail fiers 
83. .2170 
/*tag= a 

/product= KCNC4 Potassium channel polypeptide 



FN 



W(:23'G044786-A1 



. ^ 'A : - r. 



26-JAN-1999; 99DK-000007 6 . 
19-MAY-1999; 99DK-0000693 , 



FA 



(NEUR- 



NEUROSEARCH AS. 
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LP 



WPI; 2000-548813/50. 
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ET 
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FS 
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Nucleic acids encoding the novel KCNQ4 potassium channel subunit, 
useful e.g. for treating tinnitus, deafness, Alzheimer's and 
Parkinson's diseases 



Claim 1; Page 43-48; 65pp; English. 



Mutations in 3 known genes of the KCNQ branch of the potassium 
channel gene family underlie inherited cardiac arrhythmia's, neonate 
epilepisy and m some cases associated with deafness. KCrJT4 has ceer. 
mapped to the DFNA2 locus for autcsomal oommant ne.::rina 1 : - , an:; 
a jom.mant negative KCN04 mutation tha" causes o^eafness :. r. a I. F::a_ 
peiigree has been identified. KCr:^^ ~s tne : i r s : c _ 1 1; ; . a.:.;::;.--, 
gene L-nderly:.ng non- s yndromi c deafness. K7::Ct net e : : :',e r : _■ 

channels with other KCNQ channel subunits, espeoiall'.- KCr:C3. 
Nucleotides encoding the KCNQ4 protein ana the protein itself r^^-; : ■. 
used m the prevention, treatment and diagnosis of diseases 
associated with inappropriate KCNQ4 expression. The nucleotides may 
also be used as DNA probes in diagnostic assays (e.g. polymerase 
chain reactions (PGR)) to detect and quantitate the presence of 
similar nucleic acid sequences in samples and to identify m,utations 
within them, and hence which patients may be in need of restorative 
therapy. They may also be used to study the expression and function 
cf KCNQ4 polypeptides and their role m metabolism, for example 
through the production of transgenic animals. The KCN04 polypeptides 



ce used m this way tc treat tinnitus, less tf hear-"a ^ c,^,^ . ^ — . . 
progressive hearing loss, neonatal deafness and nrescvaousis 
■deafness of the elderly:; and disease or aaverse ocnditions :f tne 
central nervous systerr. i CNS' such as affective disorder, 
aisease, anxiety, ataxia, CNS da-age causec oy traun.a, stroKe^Tr^^ 
neurodegenerative illness, cognitive deficits^ ccTrulsive behavior, 
de.'-.entia, depression, Huntington's disease, n.ania , 'n.e-.crv i— "aiJr.e— , 
meR'.ory disorders ana dysfunctions, -ction disorders, rr.otcr discraers! 
neurodegenerative diseases, Parkinson's disease. Par kmson-liKe -ctcr 
disorders, phobias, Pick's disease, psychosis, schizophrenia, spinal 
cord darr.age, stroke and/or tremor. Conversely, antisense nucleic acid 
r^.olecules may be administered to down regulate KCNC4 expression b'/ 
binding with the cells own KCNQ4 genes and preventing their 
e;-:pression . 

Sequence 2335 EP; 396 A; 812 C; -^19 G; 4:5 ? • ' ^^r^^.- 



Matches 2335; Conservative 0; Mismatches . ; Inuels . ,- 3- 

agccatgcgtctctgagcgccccgagcgcgcccccgccccgaaccgtacccgggcccccg 

I I M I I I I I I ! ! I I I I ! I I h I I I I I I I M I I ! i ; I i ! j I : I ■ ■ I M ! M i ■ M : : ^ ^ ■ 



cgcccccagcccggcgccgcccatggccgaggcccccccgcgccgcctcggcctgggtcc 120 

' I M I j I I I I I I j I I ! { I M ! I I I I I ! I I I I I I I I I I j I I i I i I I { I ! i I ! ; I I I I ; , I ; 

cgcccccagcccggcgccgcccatggccgaggcccccccgcgccgcctcggcctgggtcc 120 

cccgcccggggacgccccccgcgcggagctagtggcgctcacggccgtgcagagcgaaca 18C 

I M I I I I I I I I I j j I I I I I I I I n I I I M I I I I I I I I ! I I I I I I I I I I I 1 I I I I ! 

cccgcccggggacgccccccgcgcggagctagtggcgctcacggccgtgcagagcgaaca 180 

gggcgaggcgggcgggggcggctccccgcgccgcctcggcctcctgggcagccccctgcc 240 
I I I I I I t I I M I I I I I I I I I I I ! I I t I M I I I I I I I I I I i I ! I I j j I ! I j I I I I I ! I I i 
gggcgaggcgggcgggggcggctccccgcgccgcctcggcctcctgggcagccccctgcc 24 0 

gccgggcgcgcccctccct ?ggccgggctccggctcaagctccacct acgaccaa -o - - - .■ 
i i ! i I I I I i I M I I I I ^ : I I i i ! I ! i ■ : ' r ^ : ^ ^ 

gccgggcgcgcccctccct gggccgggcrccgg^tcggactccgcctgcggrcaj. - . . 

ctcggccgcgcacaagcgctaccgccgcctgc^uaact jjg:..-ta:-aa .:-Jt j...v j j:: ; .- .: ■ - . 

ctcggccgcgcacaagcgctaccgccgcctgcagaactcggtctaccacat :;c: j j.-^ ju j : ... 

gccccgcggctgggccttcgtctaccacgtcttcatatttttgctggtcttcagctaccr 42' 
H M I I I I ! I I I I I M I I t j I I I M I I I I I j I M I I I I I j I ! ! I { I I I I I I i I I , J ! ^ , 



ggtgctgtctgtgctgtccactatccaggagcaccaggaacttgccaacgagtgtctcct 4 80 

I M I i I 1 I I I I I I I M I I I I I I I { I I M I I I I I I I I j I I I I I I M { I j M I I ill 

ggtgctgtctgtgctgtccactatccaggagcaccaggaacttgccaacgagtgtctcct 4 80 

caret tggaattcgtgatgatcgtggttttcggcttggagtacatcgtccgggtctggtc 54 j 
I I I M I I I M I I I I I I I I I I I I I I { I I M I I I I I I I I M I i I I I I I I I I I ! I ! j { I I I I ! 



H I M I I I { I I I I I I I I I { I I I I I I I I j { I I I I I I I I I I I I I II I [ I I I j I , I I , 
cgccggatgctgctgccgctaccgaggatggcagggtcgcttccgctttgccaga. 

cttctgtgtcatcgacttcatcgtgttcgtggcctcggtggccgtcatcgccgco: 



Oy 


1 


Db 


I 


Qy 


61 


Db 


61 




121 


Db 


121 


Oy 


181 


Lb 


181 


Qy 


241 


2b 


241 


Qy 




Vb 


3 n 


Qy 


361 


Eib 


361 


Oy 


421 


C'b 


421 


Qy 


481 


Db 


481 


Qy 


541 


Db 


541 


Oy 


601 



ragtag: r 



Cy 
Eb 

Lb 
L D 



r "tt cctggtctacccggccgagaaggacgccasot ccgacit r - rctcrta j:;:-:- Jr. rt ■ -: 

901 gctctggtgggggacgattacattgacaaccatcqgctatgatcia-aaaacacjj -a ja- ■ 

f ^ i I t t i I I I i I I I [ I I I M ! I I I ! I I I I M i , I i ! i ! 1 i i i I I ; : M M ! i ; ^ ■ 
901 gctctggtgggggacgattacattgacaaccatcggctatggtgacaagacaccgcacac 9c C 

961 atggctgggcagggtcctggctgctggcttcgccttactggacatctctttctttaccc^ ^ 0": 

i f I ! I I I ! I M I I I I I I ! I I t M I M i I I I I I i I i , M i I i I ! I I i , ! i I ! i M ^ ^ 
9 61 atggctgggcagggtcctggctgctggcttcgccttactgggcatctctttctttgccct 1C2C 

1:21 gcctgccggcatcctaggctccggctttgccctgaaggtccaggagcagcaccggcagaa IZBO 
<> I ! I I I I I I i I I I I I ! I I I I I I I I I I I I I I I I I I I I II I I I I I I I , I J I I j , , 

1021 gcctgccggcatcctaggctccggctttgccctgaaggtccaggagcagcaccggcagaa 108 0 

1081 gcacttcgagaagcggaggatgccggcagccaacctcatccagactgcctagcgcctgt^ i 14^' 

i i ! I ! I I I I I I I I M I I I I I I I I [ I I [| i I i I M I I I I i I i i : ! I I I ! ; I ; I 1 : ^ ' 
1081 gcacttcgagaagcggaggatgccggcagccaacctc3tccaggctoc2tgacar:-tats 

1141 ctccaccgatatgagccgggcctacctgacag-cacctggtactactat aaja J : 

^ ^ T 1 '^t rcaccga ta tgagccgggcctaoct gacagrr a crt; a Jta jt t J * ■ 



■:/ 1201 cccarccttcagagagctggccctcttgtrtgaac^ 

I M I I I I I I I I . II M I I I I I I j I I II I I t I ' ; 1 ! M i I I : : : ^ ^ ■ ■ ^ , I ■ , 1 / ' ' '"^ 
OD 1201 cccatccttcagagagctggccctcttgtttgagcacgtgcaacgggcccgcaatggggg llcO 

Cy 1261 cctacggcccctggaggtgcggcgggcgccggtacccgacggagcaccctcccgttaccc :'i20 

I N II II I I li I i I I II I I f i I I I I II I I I I I I I I I i I! I i I li i M I 1 i li i h : : . 
Db 1251 cctacggcccctggaggtgcggcgggcgccggtacccgacggagcaccctcccgttaccc 1320 

Qy 1321 gcccgttgccacctgccaccggccgggcagcacctccttctgccctggggaaagcagccg 1-8C 

I f I 1 I i I I M II I M I I I M I II II I I I I I I I I i I I I I i I t I I I I M II I I I t ! I I I I I I 
Do 1321 gcccgttgccacctgccaccggccgggcagcacctccttctgccctggggaaagcagccg 1330 

Uy 1381 gatgggcatcaaagaccgcatccgcatgggcagctcccagcggcggacgggtccttccaa 1440 

i ' ' ' I 1 I II II M i I I I I I I I I I I I I M ! II II II I I II M 1! I I II I 

L~'b 1j81 gatgggcatcaaagaccgcatccgcatgggcagctcccagcggcggacgggtccttccaa 1440 

Oy 1441 gcagcagctggcacctccaacaatgcccacctccccaagcagcgagcaggtgggtaaggc 1500 

i ! i I M I I I I I I I I II I M II I I I I I I I I M I I I I I I I I I I I I M ! I I I I ' i ; , : 

1441 gcagcagctggcacctccaacaatgcccacctccccaagcagcgagcaggtgaataaggc 1^ : : 



Qy 1501 caccagccccaccaaggtgcaaaagagctggagcttcaataac -acaciTo::: : - -jjj- 

i ! : i ! ! ! ! I t i I I I I I I 1 I M I I , i I 1 , I I , ; " . : - • 
Dt' 1501 caccagccccaccaaggtgcaaaagagctggag.;;: tcaa: ; J : - J ■ 

Qy 15ci arctctgagactcaaaccccgcacctct:gctgajaa:gcjcr.-traaaagaaata --ui 
^ i i I ! I I I I I I I i : I M ; I I I I I I i : ; ; ' : r . " : ■ ; ^ . . .-^^ ^ - 

Db 15 61 atctctgagactcaaaccccgcacctctgctgaggatgccccctcagaggaagtagcaga 

Oy 1621 ggagaagagctaccagtgtgagctcacggtggacgacatcatgcctgctgtgaagacagr 

I 1 I I I I I I I I I I! I I I I I I I I I I I I I I I I t I I I I I I i I I I i 1 M M I I ! . I i I i 

C'b 1621 ggagaagagctaccagtgtgagctcacggtggacgacatcatgcctgctgtgaagacagt 1630 

Cy 1681 catccgctccatcaggattctcaagttcctggtggccaaaaggaaattcaaggagacact 1^40 

'! I i 1! I I I I I II I I I I I I ! I I II I I I I II II I I I I I I I I I I M I I II I I I I II I i; I M 
Dt 1681 catccgctccatcaggattctcaagttcctggtggccaaaaggaaattcaaggagacact 1^40 



66 0 



ISCl gggccggat-aagagcct:gcaaactcgggt:ggaccadattg*:gggtrggggg:-'jc::-::a:;a 
16 J 1 gggccggatcaagagcc':gcaaactcgggtggar::aaat^g':gggtcgggg^:T::gg::ga 
raggaaggrccgggagaagggcgacaaggggccctccgargcggaggtggtggatgaaat 
16cl caggaaggcccgggagaagggcgacaaggggccrtccgacgcggaggtggtggatgaaat 
: 9.: 1 cagcatgat gggacgcgtggtcaaggtggagaagcaggt gcagtccat cgagcacaagc:: 
19." 1 cagcatgatgggacgcgtggtcaaggtggagaag::aggtgcagtccar-:'ga::;.-a^aaj,.-;r 



Dfc 2j^il cgccgtgcaagtgccgctgt tcgaccccgacat 



Qy 2101 ccacgaggacatctccgtctccgcacagacgctcagcatcr cccgct cggt jagca^-jaa 

I I I N ! I ! i I ! M ! ! ! I i j 1 I 1 : ! I M ! ' I ! ■ : ^ M ! ; ; ; ■ ■ ' ■ 

-b 21C1 ccacgaggacatctccgtctccgcacagacgctcagcatctcccgcicggtragcarraa 

Qy 2161 catggactgagggacttctcagaggcagggcagcacacggccagccccgcggcctggcgc 

i M I ll i j I I I I I I I I I I i I I I I I I I I 1 I I I I I I I I I I i ! i I I I I I i I I I I ' I ! I ! . ; i : 
Lib 2161 catggactgagggacttctcagaggcagggcagcacacggccagccccgcggcctggc gc 

Qy 2221 tccgactgccctctgaggcctccggactcctctcgtacttgaactcactccctcacgggg 

I n I I 1 I I I I I I I I I ! I I 1 ! I I I I I I I I I M I ! I I I I I I M I I I I ! I I I M I M !!!' I I 
E^b 22 21 tccgactgccctctgaggcctccggactcctctcgtacttgaactcactccctcacgggg 

Oy 2281 agagagaccacacgcagtattgagctgcctgagtgggcgtggtacctgctgtggg 2355 

! I I I I I I I I I I I I I I I I { I I M I I I I I I I i I I I I I I I ! I I I I I I I I i I I I 1 i I i I 
E'b 2281 agagagaccacacgcagt attgagctgcctgagtgggcgtggtacctgctgtggg 2335 



Sf Q ID NO 2 



t-.ESULT 1 
AABCl^Vt. 

ID AAB01476 standard; Protein; 695 AA. 
>:>: 

AC AABC1476; 

>:>: 

E'T 08-NOV-2000 {first entry} 

>;x 

DE KCN04 Potassium channel protein. 

XX 

FW KCNQ4; potassium channel; cardiac arrhythmia; neonatal epilepsy; 

YVi deafness; probes; treatment; therapy; transgenic animal; antibody; 

YVi agc'nist; antagonist; tinnitus; hearing loss; neonatal deafness; 

FW presbyacusis ; affective disorder, Alzheimer's disease; anxiety; 

FW ataxia; cognitive deficits; compulsive behavior; dementia; 

FW depression; Huntington's disease; mania; m.erriory impairment; 

FW motor disorders; neurodegenerative disease; Parkinson's disease; 

FW Pick's disease; psychosis; schizophrenia; spinal cord damage; 

FW stroke; tremor. 

: £ Heme sapiens . 

: M WC 1 ._ 2 4 5 c - A 1 . 



C3-a';g-2:cc 



Jentsrh TJ; 



wFi; ::::-5458 13/5: 



N'ucleic acids encoding the novel KCNv^ potassiuir. channel sucunit, 
usefu^ e.g. for treating tinnitus, deafness, Altheir.er's anc 
rarkmscn's diseases 

Clain^. 8; Page 48-51; 65pp; English. 

Mutations m 3 known genes of the KCNO branch of the pctassic.T, 
channel gene fa.Tiily underlie inherited cardiac arrhythmia's, neonate 
epilepsy and m scne cases associated Aith deafness. rC'l^^ r. 
flapped to the 2FNA;: lorus for autcsc:r.a: do:T,inan^ ne.:;i:nj 1:-:, 
a dominant necative r'C'iQ4 rtutati^n tha: causes leafne-s n : 



12 Njcleotides encoding the KCN04 protein ana the protein itself :tay he 

:: used ^n the prevention, treatment and aiagnosis of uiseases 

:: associated with mappr Dpr late KCNC4 expression. The nucleotiues may 

:■: also be used as DNA probes in diagnostic assays (e.g. polymerase 

cnam reactions (PGR)) to detect and quantitate the presence of 

similar nucleic acid sequences in samples and to identify miutations 

Z'Z within them, and hence which patients may be in need cf restorative 

therapy. They may also be used to study the expression and function 

'Z-Z of KCnQ4 polypeptides and their role m metabolism, fc^r example 

■': : tnrcuqh the ptroduction of transgenic animals. The polypeptides 

'Z-Z may be used as antigens in the production of antibodies and to 

ZZ identify modulators (agonists and antagonists) of KCNC4 expression 

: : and activity. The anti-f'CNQ4 antibodies and KCNQ4 antagonists miay 

Z-Z also be used to down regulate KCNQ4 expression and activity. They may 

■Z-Z be used m this way to treat tinnitus, loss of hearing ;especially 

'Z-Z progressive hearing loss, neonatal deafness and presbyacusis 

'ZZ (deafness of the elderly)) and disease or adverse conditions of the 

central nervc^us system iCNS) such as affective cisoider, Alzheimer's 

^: : disease, anxiety, ataxia, CNS damiage caused by "rauma, s^rc-:- .: : 

" neurcdegenerat l^'e illness, cognitive ueti:::ts, .. :^r'.i:: ^ : 1, 

:: : demLentia, degression, :iun t mg t on ' s disease, mama, r:e::;c:.y ir : 1 1 m-.^ :. • , 

: : disorders, phobias. Pica's disease, psychosis, ^::n::::tn: 

ZZ cord damage, stroke and/or tremor. Conversely, ant^sense n^r.v.: 

'Z-Z m'Dlecules may be administered to down regulate r C:jC4 expiessi._.n 

CZ binding with the cells cwn KCNQ4 genes and preventing their 

C'Z expression. 

XX 

S'Z} Sequence 695 AA; 



Query Match 100.0%; Score 3608; DB 21; Length 695; 

Best Local Similarity 100.0%; Fred. No. 0; 

Matches 695; Conservative 0; Mismatches 0; Indels 0; Gaps 

Oy 1 MAEAPPRPLGLGPPPGDAPRAELVALTAVQSEQGEAGGGGSPFRLGLLGSPLPPGAPLPG 60 

! I I I I I I I I I I { I I I i M I I I I 1 I I I I M I I I I I I I I I I I I I I I I I I I M I I I I I n ! 
I'D 1 maeapprrlglgpppgdapraelvaltavqseqgeaggggspr rlgllgsplppgaplpg 60 

Cy 61 PGSGSGSACGQRSSAAHKFYRRLQNWVYNVLERPRGWAFVYHVFIFLLVFSCLVLSVLST 110 

M 1 I I I I I M I I M i i I I ! I I ! I ! I I - ' ' ! . ' ; ■ ■ ■ ! 
Do 61 pgsgsgsacgqrssaahkryrrlqnwvynvlerprgwafvyhvf if : Ivf 5; :-:v: St 1. _ 



-^^-qelanecllilef— ivvfgleyivrvwsagrccryrgwqgrf rfarkpf cvi^ri 15 : 

: e : vfvasvavi AAGiQGr;: fatsalrsmrfiq: iFj-r;Fv:R?,337rt?:iiG3 vvvah^ : ^ ^ 

is: vfvasvaviaagtqgnifatsalrs-rflqilr-vrrncirrggtwkllgsvvyariskelit 



Qy 3c: VL7ATWYYYj3:LFSFRELALLFEHV0?ARNGGl?.PLEVR?A?V?:GA?3Ky?p-;AT--^- 

: i i i ■ I I i ; M I i i i M i I i M : i ! I I i . M ■ . - ^ , . ^* ' 

DC 3 CI yltatwyyycisilpsfrelallfehvqrar-gglrplevrrdpvpagapsrycpvat -nr ^Z. 

Qy 421 PGSTSFCPGESSRMGIKDRIRMGSSQRRTGPSKQQLAPPTMPTSPSSEQVGEATSPT-7Q 4 8^' 

N i I I M i I I ! j j I I I I M I I I t I I I I I I I I ■ I M I I I ; M M ! M I I : ■ ! ; ! ! M : ^ ' 
Db 421 pgstsfcpgessrmgikdrirmgssqrrtgpskqqlapptnptspsseqvgeatsptkvq 480 

Gy 481 KSWSFNDRTRFRASLPLKPRTSAEDAPSEEVAEEKSYQCELTVDDIMPPVKTVIRS^R^^ ^ 4 

Illlllllll iilltlllM " ^ 

Db 48 i kswsfndrtrfraslrlkprtsaedapseevaeeksyqceltvddimpavktvirsiril 54 0 

Qy 541 KFLVAFRKFKETLPPYDVKDVIEQYSAGHLDMLGRIKSLQTRVDQIVGRGPGDRKAPEKG ^CC 

I M I I I M 1 ■ I I U M I I I I I I I i I M M i I I I I I ! I I I I I I I I I I ! I , I I M 

Db 541 kflvakrkfketlrpydvkdvieqysaghldmlgrikslqtrvdqivgrgpgdrkarekg 600 

Qy 6C1 DKGPSDAEVVDEISMMGFA'VKVEKQVQSIEHKLDLLLGFYSRCLRS2TSASLGAV2V?L" rr~ 

i I i I I i I I M i I I I I I I I ! I I j [ I i j j ! , ^ ^ ^ : ■ ■ i ! : , ; , 
Dr- 6C1 akgpsaaev\'deismip.grvvkvekqvqsieh>; :a:i:gf-./sr:::rs :::3as.::a-''j-'i: - 

Q> c6: GFDiTSDYH;; pvdhedisvsaqtlsisrsvst:;:':: i-z 

Dt -icl cipditsdyhs pvdhed ■ svsaqtlsi srsvsr-ra c^: 



RESULT 1 
PCT-USOO-09587-4 

; Sequence 4, Application PC/TUS0009587 

; GENERAL INFORI^ATICN : 

; APPLICANT: Merck & Co., Inc. 

; TITLE OF INVENTION: Novel Human Voltage-Gated Potassi 
; TITLE OF INVENTION: Channel 
; FILE REFERENCE: 20430 PCT 

; CURRENT APPLICATION NUMBER: PCT/US00/09:.87 

/ CURRENT FILING DATE: 2000-04-10 

; PRIOR APPLICATION NUMBER: 60/129,274 

; PRIOR FILING DATE: 1999-04-14 

NUMBER OF SEQ ID NOS : 4 3 
; SC-FTWARE: FastSEO for Windows Version 4.0 
; SEC ID NO 4 

LENGTH: 69 5 

TYPE: FRT 

ORGANISM: Kono Sapiens 
PC7-US03- 09587-4 



Query Match 100. 0?; Score 3cC£; 25 :; Ler.gtr 

Best Local Similarity 100.0*; Pred. No. 2.4e-295; 

Matches 695; Conservative 0; Mismatches 0; Iniels 0; Gaps 

Qy 1 MAEAPPFRLGLGPPPGDAPPAELVALTAVQSEQGEAGGGGSPRF.LGLLGSPLPPGAPLFG 6"- 

I 1 I I I f M f I I i I I I I I 1 I I I I M I I I i M ! i ! ; ! I ! I ! ! ! 1 ! M I ■ I ; I ■ ; I 1 : ■ : ■ 
Db 1 MAEAPPFRLGLGPPPGDAPFAELVALTAVQSEOGEAGGGGSPRRLGLLGSPLPPGAPLPG 



Db 


-. n ^ 


: E H C E L Ar: E C L L I L E E"/M I 'v' V E 3 L E Y I '.' R W S AGC C C R P. G W C G R E R E A R K F E 'J '.' I Z E I 






131 


EVAS VAV I AAGTC'GN I EAT ? AL RSMR EI. ^ I D ?m';PM-,p p GGDWEL DG3 '.'V YAH 3 EE L I T 


34: 






'.* A 3 '/A ■; I A- AGT G :i : EAT i A L R S M R E D Q : L D R R G GT W DIGS V '/ A H 3 ?; E G I T 






2.1 


A .v Y I G FL V D I FAS FL V Y L A E r' DA:J S D FS S Y ADS L WWGT 1 T LT T I G Y 3 D KT F HT W L G RV LA 


3:: 


Db 




!!;'!! 1 ! 1 i ! ! i : IN!! i i 1 ! ; i 1 I i | ; ; H ' ; i M ! ! : : ; ! ^ ' ■ : ^ : : ^ 
a;\- y I g el V l : fas FL V Y' lae e dav s d fs s y a D S L WWG T I T L T T I G Y G D E.T F H T W L G R V l a 




Qy 


301 


AGEALLGISFEALPAGILGSGFALKVQECHRQKHEEKRRMFAANLIOAAWRLYSTDMSRA. 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' 1 1 1 M 1 1 1 1 1 1 1 1 M ! 1 1 h I 1 1 1 < 1 1 ; : . : ; : 
A 3EALLGI S EFALPAGI LGSGFALKVC'EC HRQEH EEERPJ^!? AAL'L IGAAWRL YST :mS ?A 


3 6C 


Db 


3C1 




Qy 


3cl 
" ^ - 


Y' L T AT W Y Y Y D S I L P S F F.E L A L L E E H V Z' RA ' Z G L R ? L E R ? A ? '/ ? I : A F 3 - ■■" - - ' " ^ ^ ' - - 

ill:, ■ : 1 : : • ; i : 




Eb 




I > ; i 1 I 1 : ; 1 : 1 I . 

FGSTSFCPGESSRMGIKDRIRMGSSQRRTGPSKQCLAPPTyPTSPSSEQVGEATSPTEV; 




Cy 


4S1 


P' S WS FMDRT R ERA S LRL E P RT S AE DA P S EE VA E E F S YQC E L T V DL' I M P A V KT \' I RS I R I L 

1 i 1 1 : 1 1 1 1 i 1 1 1 1 M 1 1 1 1 . 1 1 1 1 1 ! 1 1 ! 1 ; 1 ! 1 1 Mill Ml 1 M ; : i i 

?* S W S ENE^RT R ERA S LRLF. PRT S AE D AP S EE VAEE F S YQC E L T V D E' IM P A V K T V 1 RS I R I L 




Db 


•i81 




Qy 


541 


FELVAKFKFEETLRPYDVKDVIEQYSAGHLDMLGPIKSLQTRVDC'IVGPGPGDRKAREFG 
! ^ i 1 I 1 1 1 1 ' M M M j 1 1 M M M M M M ! ! M 1 M 1 II 1 M 1 1 1 1 M M 1 1 1 1 M 
KFLVAEFKFFETLRPYDVKDVIEQYSAGHLDMLGFIKSLQTFVDC-IVGRGPGDRKAREKG 


6 0 0 


lb 


541 


600 


C-y 


601 


DKGPSDAEVVDEISMMGPVVKVEKQVQSIEHFLDLLLGFYSPCLPSGTSASLGAVQVPLE 
' 1 1 M 1 1 1 M M M 1 M M 1 1 M M ! M 1 M M M II 1 M 1 M 1 M 1 M M M M II M 
DFGPSDAEVVDEISMMGFVVrVEFQVQSIEHFLDLLLGFYSPCLFSGTSASLGAVQVPLE 


660 


Eb 


601 


660 


Cy 


661 


DPDITSDYHSPVDHEDISVSAQTLSISRSVSTNMD 695 
: II 1 1 1 1 1 1 ' 1 M M M ! M M M M 1 1 M 1 1 ! 
DPDrTSDYHSPVDHEDISVSAQTLSISRSVSTNME 695 




Db 


661 





RESULT 2 
PCT-USC 0-C95e7A-4 

; Sequence 4, Application PG/ TUSQ0C95 ^~A 

; GEN E F;A L 1 ^: F(3FJ^'1AT I CI J : 

; AFPLIGAMT: Mercr: & Co., Inc. 

; TITLE GE INVENTION: Novel Human Vol tace-G a t ed PDtassiurr. 
; TITLE OF INVENTIC'N: Channel 

FILE REFERENCE: 2 0430 P(:t 
; CURRENT APPLICATION NUMBER: PCT/US0O/09587A 
; CURRENT FILING DATE: 2000-06-23 
; PRIOR APELICATION NUMBER: 60/129,274 
; PRIC'R FILING DATE: 1999-04-14 
; NUMBER OF SEQ ID NOS : 43 

SO'FTWAPE: FastSEQ for Windows Version 4.0 
; SEC ID NO 4 

LENGTH: 695 

TYPE: PPT 

ORGANISM: Homo Sapiens 
PCT-USO0-09587A-4 



Query Match 100. 0^; Score 3 608; DB 1; Length 695; 

Best Local Similarity 100.0*; Pred. No. 2.4e-295; 



lb 



cl PGSGSGSACGCRSSAAKKRYRRLQNWVVNVLERFRGWAFVYKVFIFllVrSCLVLSVl^:- 

61 fgsgsgsacgcrssaahkryrriq:;wvynvie?.?rgwafvyhvf"' ' - 







AW 1 1 G F L 'v' L I F A S FL V Y L AE D AM S D F 3 S '1' A D S 1 W W ; T I T 1 T T : G Y G : : T t- - W 


Do 


241 


AWYIGFLVLlFASFLVYLAEKDANSDFSSYAr;SLWW:;;TlTLTTIGYGDr:Tr-":TWlGPV' ^ 


Oy 


301 


AGFALLGISFFALPAGILGSGFALKVQEQHRQKHFEFRRMPAANLIQAAWFLvc^-nMqDj: 


Cb 


3C1 


> ^ > ' ' 1 1 N 1 t M ! I i 1 1 I 1 M 1 ! 1 1 1 1 1 { M { i 1 I , M 1 1 1 j j 1 1 , 1 1 1 1 1 [ 1 i 1 1 1 . 1 
AGFALLGrSFFAL?AGILGSGFALKV.:EQHROKHFEP-.RRMPAANLIQAAWRDYSTDMSPJ\ 


2y 


361 


YLTATWYYYDSILPSFRELALLFEHVORARNGGLPPLEVRRAPVPDGAPSFYPPVATCHR 

1 11 1 1 I . 1 1 1 i 1 1 1 ! 1 1 { 1 1 1 1 1 1 1 1 1 1 1 1 1 1 : 1 


Db 


361 


' ' ■ ' ' 1 1 1 ! ! ! M . [ 1 1 1 1 M j 1 1 1 1 1 i j 1 h i 1 1 i 1 i i 1 i I [ 1 i j i i i ! i i 1 1 i i 
YLTATWYYYDSILPSFP.ELALLFEHV.jPJ^RNGGLRPLEVRRAPVPDGAPSRYPPVATCHR 


Oy 


421 


PGSTSFCPGESSRMGIFDRIRMGSSQPRTGPSKQCLAPPTMFTSPSSEQVGEATSPTk'V- 

i 1 i N 1 1 ; 1 1 1 1 1 , M 1 1 1 1 1 1 1 1 1 1 . 1 M 1 1 1 I 1 1 1 1 Hi . ■ 

PGSTSFCPGESSRMGIFDRIRMGSSQRRTGPSKQQLAPPTMPTSPSSEQVGEATSPTKVQ 


Db 


421 


cy 


481 


KSWSFNDRTRFRASLRIKPRTSAEDAP3EEVAEEK3'v2CELTVrD:^T:.V^■-'--^"-:" 

' 1 1 i 1 1 1 : 1 : M 1 I i ! ; ! , 1 1 i j ; ! ■ i , , ^ , . ""^ - 


Db 


481 


KSWSFrJDRTRF?J\SLRLKPRTSAEDAP3EEVAEFr'SY 2CELT7D2 I^^ ~ V'^ = ' ' 


Oy 






Db 


541 


KFLVAKRKFKETLrPYDVKDVIEQYSA^HLDVLGRIKiLQTRVi;: VG=G^ — -^z.-^^'- 


Qy 


601 


DKCPSDAEVVDE ISMMGRVVKVEKQVC'SI EHKLDLLL 3FYSRCLPSGTSAS^ GA v '-V -L ^- 
1 1 i 1 f 1 1 1 1 1 1 1 i t 1 1 M 1 1 1 i M 1 1 i . 1 1 1 1 ! I i 1 ■ 1 1 1 i ' 1 M , ■ 1 ^^'^ 
DKGPSE.AEVVDEISMMGRVVKVEKQVC'SIEHKLDLLL^FYSRCLRSGTSASLGAVCVPIF 


Db 


601 


Qy 


661 


DPDITSDYHSPVDHEDISVSAQTLSISRSVSTNMD 6 95 
t i i 1 1 1 i i 1 1 ! 1 1 1 1 1 1 1 M 1 1 1 M { 1 . 1 1 M . 1 1 
DPDITSDYHSPVDHEDISVSAQTLSISRSVSTNMD 695 


Db 


661 



tW^236l results 
Si:() II) Nt) I 



ORGANISM Hcir.o sdpier.s 

Eukarycta; Metazoa; C.^.ordata; Crar.iata; Vertebrata; ^utele: 
Manmalia; Eutheria; Primates; Catarrhini; Horriinidae; Hono. 
REFEREriCE 1 bases 1 tc 2 335: 

AUTHORS Jentsch,T.J. 

TITLE Novel potassium char.neis and genes encoding these potassiun 

channels 

JOURNAL Patent: WO 004 4^86-A 1 03-AUG-20GC; 
NEUROSEAROH AS (DK) 
FEAT ORES Locat lon/Qudl 1 f lers 

source 1. .2335 

.■ organism-"Homo sapiens" 
, db_xref ="taxon : 9 606" 
OOS -3. .2170 

nc te="KCNQ4 " 

cc dcn_s tart- 1 

pi: C'tein_id="OACC 9 95'' . I " 

dt >:ref=="G: : I " 



RGWOGRFRFARKPFCVI DFIVFVASVAVIAAGTQGNI FATSALP3MRFL ;i LrO-r;?:-:: 

rrggtwkllgsvvyahskel:tawy:gflvl:fasflvylae?':a:::; :fssva: SLww 
gtitlttigygdktphtwlgrvlaagfallgisf fal p ag i lg s g fa l k v o'e 0 h roe h 
fee rrm p aarj l i q aaw rl y s t dk s pa y lt atw y y y os i l p s f r e l a l l f e h\* ^ pa ?.:: g 
glrplevrrapvpdgapsryppvatchrpgstsfcpgessrmgikorirj^gssqrrtg 
pskoqlapptmptspsseqvgeatsptkvqkswsfndrtrfraslrlkprtsaedaps 
eevaeeksyqceltvddimpavktvirsirilkflvakrkfketlrfy 



Si:(^)II)\() 1 H\hridi/alion 



^" 9 5 first er.zry 
or.anr.el gene coding sequence. 



KW an; neurcblasrcrria; channel; glic-a; probe; diagnosis; aerecticr 

turr-.our; ds . 

CS Hc-o sapiens. 



r?. :6- JAN-199c; 96 JP-C 304726 , 
X>. 

FA NISB JAPAN TOBACCO INC. 
XX 

CF WPI; 1997-429182/40. 

CF: P-PSDB; AAW14282. 

XX 



PI CNA encoding new human K+ channel protein - useful for detecting 

PT Glioma (s) and tumours 

XX 

PS Claim 3; Page 10-12; 14pp; Japanese. 

II '^^^s the nucleotide sequence encoding a novel human K> channel 

CC protein which is expressed on human glioma cells. The gene was isolated 

:c from a 3' directed cDNA library prepared from human neuroblas tom.a cell 

CC line CHP134. The screen isolated a clone designated GS008740 whose 

:C insert contained the coding sequence (presented here; and the 5* and 3' 

CC sequences of the gene (AAT85965-6 respectively:. Express, tr. : --r-""-:^-- 

was detected m neurordast oma cell lines. Oligonucleot iae5 c:^'^- 

CC the sequence of the K+ channel gene car. be -n^e.-; tirjces : : v 

hainan gliomas, and m the detection of new tur-.ours/ 

•i-l' Sequence :.S2 3?; 2Cl A; 3'^2 C; 3c4 C; L^z T; . -tn- — 



Query Match 23. 1^; Score 539; DB 18; Length 1132; 

Best Local Similarity 73.7%; Pred. No. 3.7e-85; 



Mat ones 


686; Conservative 0; Mism.atches 24 5; Indels 2; 3 


3 C 5 


Oy 


273 


gctcgggctccgcctgcggccagcgctcctcggccgcgcacaagcgctaccgccgc^tg" 

N 1 i M 1 III 1 1 1 1 j 1 1 1 { 1 1 1 1 j h 

gcgcgggcggcgcgggcgccgggaagccccccaagcgcaacgccttctaccgcaagctqc 


332 


rib 


173 


232 


Oy 


333 


agaactgggtctacaacgtgctggagcggccccgcggctgggccttcgtctaccacgtct 
1 ^ ' 1 1 M M 1 1 1 1 1 1 II 1 II I 1 1 1 1 II II i II 1 M II 1 III 1 1 1 1 1 1 II , II 
agaatttcctctacaacgtgctggagcggccgcgcggctgggcgttcatctaccacgcct 


392 


L't 


23 3 


292 


Oy 


393 


tcatatttttgctggtcttcagctgcctggtgctgtctgtgctgtccactatccaggaac 

> 1 < 1 1 1 1 1 1 1 Ml 1 M 1 M ! 1 M i 1 1 1 M II 1 j II 1 1 IN i i , , ; 
acgtgttcctcctggttttctcctgcctcgtgctgtctgtgttttccaccatcaaggagt 


452 


E-b 


293 


5 52 



Oy 

Cb 



f 



Ic r-} j:agrrt^c^rtt--:g:a?at:rtgc-::a — a: .r-:-a:jji::j;-: ' •-. 

:y gqaag-tgctggg-^;-agt rgtctacgcgrataj-aagga j--g^^.:a/j^..-.^ r:. 

Z'c cE:- ggaagctgctgggctc^gt ^gtctatgcccacagcaaggagctggicacgcc: gg:.d ja 

Cy 61: tcgggt tcctggtgct :at :t tcgcctcrt tcct 5grctacctggccgagaaggargr.-a 

i ' . I I ■ 1 I i 1 I M ! I I I M i i I i i : ■ ! . ^ ! I ; ■ i | ■ ■ 
[fc "^l:- tcggcttcctttgtct :at rctggcctcgttcct: 5gtgtact::qgcagagaagggggaga 

C'y S""? act rc jact tctcctc rta-rgccgactcgctctggtgggggacgattacattgacaacca 932 

\ : . , i I I I ■ < i i I ; i - ■ : , ; ^ ■ , : ; ■ . . 

Cb 773 ac gac ^acttt gacac :ta-rgcggatgcactctggtggggcctgatcacgctgaccacca 632 

C'V 93 3. tcggctatggt gacaagacaccgcacacatggctg ggcagggtcctggctgct ggct t eg 99^ 

I I I i ! I I I I I I I I I I I I I I I M I I I I 1 I I M I I I 

Et' 8 3 3. ttggctacggg^acaa gta rccccagacctggaacggcaggctcct tgrggcaa^c*:*: ja 

Cy 993 cctta:tgggc2t:tcrtt=tttgc-ctgcctg-:^g:-ar :c-ag^:- ■ : . 

rt 89 3 rcc:citcg:!r 3tct:r:tt:trcg-gctocj-ar.?gc^^c:-gj::;;v- *:;:-j\\\^ ■■ 

..y — :iaj^tc.:fij jajea::a:vrggca;^a:::^;a. / ja^^v^^r J/; .: : ...... 

Zi: 95 3 tgaag5-t.cag3agca:ca:aggcagaagcact'::gagaagagg::ggaaj..:-;..: - - j 1 . 

C'V 1113 dcctcdt ccaggctgc :tg 3c gcctgtactccacc gatatgagccgggcc: ac:-*: gar 1 \ 

; ! i : i i i I I I I I 1 i ! I { I I I I I i I I ; I I ! ! ' I ' ' . - 
Eh 101 3 gcctgatccagtcggcrtg^a^attctacgccaccaacctctcgcgcacagacctgca 1 l"! 

Oy 1173. ccacctggtactactacgacagtatcctccc 120 3 

I ' ' ! ! I i > ! M I I I I II III 
I'z 1C~3 ccacgtggcagtacta-:ga gc gaacggtcac 1125 



RESULT 3 
AF033348 

I'jCUS AFO 33343 3232 bp mRNA PRI 21-JA::-1998 

E'EFINITICiN H3m-D sapiens potassium channel (K':nQ2) mRNA, complete cds . 

ACCESSIC'K AE0 33 3-;3 

VERSION AFO333.I8.I GI:2801451 

KEYWORDS 

SOURCE hjman. 

ORGANISM H3m-j sapiens 

E^kirycta; Metazca; Shrraa*.^; 2:::'". la* '.'r-:'^:.: • ■ . ; 

M3:Ti:^al_3; Eutheria; Prirrates; 2^"^rrrMni; H .: r. ; 7::- . 
r.EFE?Er:2E 1 ba:?^s 1 tc 32 32; 

A7TH2r.S 3in5n,!:.A., CnarlLer.C, Stau:re:,2., 2 j 9 : :". t , . 9 . , 2-..r. ,9.2., 
Melis.H., Ronen,G.M., Bjerre,!., Oua t " 1 ebaur., T . , r :. :.y , 
McHarg,M.L., Gagnon,D., Resales , 7 . 0 . , ?eiffer,A., A:: ..:e r s .: , '.7 9 . 
lepper t , M . 

TITLE A n.Dvel potassium channel gene, KCNQ2, is mutated m an inherited 

epilepsy of newborns 

JOURNAL Nature Genet. 18 (1), 2 5-2 9 {19 98., 

MEDLINE 93085864 
REFERENCE 2 (bases 1 to 3232} 

AUTHORS Singh, N. A., Charlier,C., Stauffer,D., DuPont,B.R., Leach, R. J., 
Mel IS, R., Ronen,R.M., B]erre,I., Qua 1 1 lebaum, T . , Murphy, J. V., 
McHarg,M.L., Gagnon,D., Resales , T . 0. , Peiffer,A., Ander son, V . E . and 



TITLE "i:ejt S 1 £ :r 1 . 

::':?NAL Jucr.itte:: „ c - \ - 1 - - r ^-i.'^ . : < , r / .: ' . ■ r 

15:; rccrr. ^l.C, Salt La^ie lity, IT r-ll.l, ITA 
FIATVRES 1-Ocat ion/ w-ali f i ei s 

5:ur-e 1. .3:32 

.'or ;anisr".= "Hcir.c sapier. = " 

/cnr :.:T::so:r^e = "2 :" 
/-ap-"2Cqi: .3" 

::s .23. .:^^6 

. ger.e = "FC::22" 
;note="KvE&Nl" 
/cod :)n_5 t ai t = 1 

, pr j ^ :t ^^"f ot as 5 lur. rhannel " 

pr:::eir io="AA5 3 1 : . : " 
. cio ■: re f "2 1 : 2 3 1 1 ^ : - " 

, tr ir.5lat 1 :-n = "MV2KSF,::G 2';YrG2222''^'2-''/or.'o2: :,;Arl/ : 3: .-a: 2! a ^ 
: 3:A?-'= 33 ILTr ??:A2 2A 3A 3?' r iT'PNArV? 3? 1 2 r :■ - ^- : : : . ^ ; : 

■■F^32;233Tr::?'33:E 3323.-A2312:i:\"T: ."2-"2\2.: : .■3 ' .A : - ;- 

2 2 2 3 1 3".': A.3 : r E23'3 2 V2: 1 3 3 2 1 2 1 2A 323' : 2 32 r2 r3 AAT 1 A1.2 . A „/2: ' [ '. i 
TIGY 32KYf 2TWNG?.22AA2 272 1 GV3 F2A2 3AG I 2G2 G 3A2?--; ^ 2 ^ 3 2?- n r r 2 
2AA 32I 2?AW? rXATN2 3P.T 22HSTW2YY2?;:3'TV?:-23S3 22^2Y3A3223 2 222^22 
LLRN2K3FS32Ar RKT t ? PE ? S PSKGS ?2 RG ? 22 3C2 PGR5 3 ^ ?'3-S 22 2 ?3' ? 3 3 RG'.- 
/vAKG K 3 S P (JAC'T V RR3 F 3 AL^QS 2 E 31 S P S K V P K 3 W 3 FG 2R 3 RA R 2 A R R I 2 G AA 3 ?. 22' 3 2 
EA3Lr:;£L' I VII'KSCFCEFVTEGLTPGLKVG :?AVCVMR22VS2R2 22ES23 3Y2VX: 
VIEQY3AGHL:MLSRI K3LQ3RV2C>IVGRGPAITjKDRTKG?AEAE2?EuF3MKGR2G 
F.VEK jV2SMEFK.LDFLVNIYMQRMGIPPTETEAYFGAKE?EPA?PYHSPE2SREnV2? 
HGCIVKIVRS3 33TGmK.NFSAPPAAPPVQGPP3T3WQPQSHPRQGHGTSPVG2HGSLV 
RI ? PF PAHERSLSAYGGGNP^GMEFLRQEDTPGCRPPEGNLRDSDTS I S I PS VDHEEL 
ER3F3GF£I3'23KENLCALN3CYAAVAPGAKVRPY I AEGESDT2S22CTFGGPPFRSA 
TGEGFFGDVGWAGPRF" 

BASE COUNT 57 6 a 10 5 4 c 1061 -j 53 3 t 8 others 

ORIGIN 



Query Match 30.1s; Sec re 702.8; DB 53; Length 32 32 ; 

Best Local Similarity 61.2*; Prec . No. 3.8e-5]; 

Matches 1273; Conservative 1; Mismatcnes ^35; Inaels -::; 2aL;: 

c t ;;cgtctctgagc 3:v :: :ga ^rgracr: ;■ :■ j_ r . - ^ v- j : ^ g: v .- : : g: ■ • 



Lb 3 3 T 3'^'^G22CGCGCCG3' . 3 33C 3C3;3TC3'3- 322 3 A '.'TGAg ^ 23 i 22 " V 2-A2'" ' ; .- .7 2 

63 c:ag:;xggcgccgA::atgg:c?ag^c -c::;.:;ogrTj/j-;.-:; j_-..A^rJ^ • ■ _ 
^1 : i . i i ' ■ 

2b 113 CTCCCGCCAGGCACCAT 2GT 3CA 2AAGT :GGG 3 AA2G G2G 32 3 3 A 3A2 3 3 3GG 3 .3^3 



Oy 12 6 crgg5?acgccccccgc3cggag:tagt ^gcgrtcacggcrgt ?cagagrgaacagg jrg 1 

I I I ! i I I I 1 I I II I I I I , M 

E'b 17 3 GGGGAGAAGAAGCTGAAGGTGGG:TTCGT3GGGCTGGACG3CGGC3CGCCCGACTCCACC 2 33 

Oy 18 6 aggcg jgcgggggcggctccccgcgccgcctcggcctcct jggcagccccctgccgccgg 24 5 

! I I I I I I I I I I I I I h I I I I II i I I I I 

Lb 23 3 CGGGACGGGGCGCTG:TGATCGCGGGCT22GAGGCCCCCAAGCGC3GCAGCATCCTCAGC 2 92 

Oy 246 grgcgcccctccctgggccgggctccggctcg^gctccgcctgrggccagcgctcctcgg 335 

II I I I I I I I I I I I I I 1 I III 

rb 293 A.AACCTC GCGCGGGCGGCGCGGGCGGCGGGAAGCCCCCCA 332 

Oy 306 ccgcgcacaagcgctaccgccgcctgcagaactgggtctacaacgtgctggagcggcccc 33': 

I i I I I I I I 1 i I ! M ' I I I i r I : ' : : ' ■ 

Lb 33 3 AGCGCAACGCCTTCTACCGCAAGCTGCA3AATTTCCTCTACAACGTGCTGGAG2GG22G2 3-3 

Oy 366 ::cac:ctgggccttcgtctaccac3trtt .. at^t:'t:g:"-* . n.: ' ■ ^ j ■ 



3 3 



g:iacatctt:g:rac ccgc g::t g ::gcag ::at:gc g mc-ct g-: a gatcc'.gc 

, ■ ! ! ' nil I I ; i ; M ; i i ii i ' : i ■ > i ^ i i i i , . . i ^ ■ ; . . ^ ■ 



Db 65? 3:aacgt:tttG'::a-:atctg:' 

Cy ■'2c - g::3:5tgga::3 = :g:ggcgg. 

! : I ; I I ' I I I I I I 1 II II 
Zb 7 5? T::a:AT3GA:C3-3':GGGGAGG' 

Cy ^86 5 :aa 5 gagctgatca crgrctg^ 

M ' I i I I III I II I I M M 

Zb 8i? g:aa3ga3ct3gt:a:tgG':tG' 

646 1 3 ^tctacct 3 3-:c gaa gga' 
^r.' rjjFj FA ^TT j j - A j.-i.'jiri-"i'j'jT'j' 



-CTG :ggag :ct 3 :g-:ttggt 3cagattct 3C 



cacctggaagctjct^ggrtcagtggtctacgc^cata 
I I II I I II h I II i I I II n I I M I I I I I I : . : . 

gacgtggaagctggtgggctctgtggt :tatgc :caga 8 l 2 

gtac at : g ggtt ret ggtgct :at ::tt :g : :tc :t tec 54 ^ 

I ! I I j ! : I I : ! : ■ ■ . ■ I ■ ■ ; ■ 

3ta:atcgg :tt :gt tt 7v :t :at :ct 3g : :t:: stt : ; ? ^ ^ 

eg aact r-:qa :t t ?t r :tc ?r 3 rgc :g 3 :-tc ? i 



!jtj^^gii5C^5ttirsttgar3drr5it; 



966 
99? 
1 C 2 6 
1C5? 
IC 8c 
11 1? 
1146 
117? 
1206 



t 33 3-:agggte:t 33:t g:tgg:tt :geett3ct: ?g3:a: : 



Mill III 



I 



: I 



A : 3 3 :a 3 zcT z :ttg :gG':aacctt :accg tga: 



rr^gcat rrtaggctcr ggetttgc:=tga a ggt::3 5g a g^a^c 3 ::cg5.: 33 aa^ca: 



Mill I II M M I I M I I I 



III M 



I M II I II 



I 



:agg :atgttggggtgtgggtttg :-:ctgaaggttca 3gagcagca :a s 3ca 3aa 3cact 

t : gag aa grg ga g gat g::ggeagccaae = tcat :cagg 3=-^ ^'^^ 3 :^ct5t art cca 

1 I II II I I I I I I M I M I II I II I { M M I M I II I I i I : : i . 
TTGAGAAGAGG :GGAACCCGGCAG GAGGCCTGAT :CAGrGG 3CCTGGA 3ATT :TM :GCCA 

2 : gat at gagec gggc etacctgacagccacct ggt a ttactatga ta g:at :ct rccat 
Ml I II I Mill M II I II I II II I II II Ml 
CGAA : :t-:TCGCG-:A GAGACCTGCACTCCAGGTGGCAGTAGTACGA 3G 3AAG 3GT :ACCG 

:ctt :agagagctggccctcttgtttgagca-:gt g caaegg 



Zb 



'■ > 

y 
Cy 

Cb 



1353 
1362 
1413 
1422 



":t — rgtta-rrg — rg^tgcca—tgc: 
III III II II I I 

c : :g 3:c 3gagcg ^tgtccaagtaaaggcag 



;g::gggrag:E 

II M 

jT'j ^A'jA jj'j'aLL 



gc:c: ggggaaag ragccggatgggca tcaaag a rcgt ate tgeat gg g ragtt ::cagc 

I I II I I M I I II II I I I I ^ . i I : : ■ 

GG :G :GGAGG :T :TAGGGAGAAGGTGAGT'rTGAAAGATGGT 3T GTTGT ZZh^ZZZ :GGAG 

ggrggaegggtccttecaagcagcagetggcacetecaaraatgcera::tecceaagca 
I I ; I I I I I II I I I I M I I M ' < i 

GGGTGGCTGGCAAGGGGAAGGGGTi:GGGGGAGGCGGAGAGTGTGAGGCGGTCAGCCAGCG 



ic "^^20 rc z z z g 3.1 c z c *i :^ a z c^ rtc 



:ctcagag5aagta5caa3ggagaaaaact5c^aatat 



, ^ ^ a a J ^ 



:;gacctgacccc 



raaaaj^aaat:^ 



3 a J J r. J .. 



i J! >^ ^ -J ■ ^ ^ * J7 O _ - 



Cy Ib^' g33t gga^caaatr ^tgggtc3ggg3CCC5g5g3caggaaggcccg;gagaag75:;:;dri - : : 

■ ; , I : I I I i ; i Mill ; I i ■ i ' : ; I , ' 

Cb 16 90 GAGTGi3A-:CAGATCGTGGGGCGGGG-:CCAGCGAT:ACGGA :AAGGACC GCAC :A 19^:^ 

Cy 1687 ag jggccctccgacgcggaggtggtggat jaaatcagcatgatgggacgcgtggtcaagg 19';c 

! I M II I I I I I I I I I I j I II II I I I I I I ! M I I i I I I I : I ! 

It 19 4 4 AGGGCCC 3G :CGAGGCGGAGCTGCCCGAGGACCCCAGCATGATGGGACGGCTCGGGAAGG 2 : 0 3 

Cy 1947 t 5 ga gaagcaggtg :agtccatcga jcac aagct jgacctgctgt t jggcttctaitcgc 2CCc 

I I I M M II II I I I I I I II I I I I I I I I M I II I I I I M I I II I 

L'h 2 0 04 TGGAGAA^CAGGTCTTGTCCATGGAGAAGAAGCTGGACTTCCTGGTGAATATCTACATGC 2C€3 



Oy 2007 gctgcctgcgctctggcacctcggccagc:tggg:gccgt 2046 

I I I I I II II I i III ' ' 

Db 2064 AGCGGATGGGCATCCCCCCGACAGAGACC3AGGCCTACTT 2103 



Sequence Comparison A 



RES':: 

AFC 3 : 



34E 



r'EYWC/r.D3 
SCi: RCH 

ORGANISM 



INGE 



=vr C 3 5 5 4t 



■ sapier.s p: 



: a s s 1 ur 



AFG353-i6.1 GI:G5CI4:1 
Horr.o sapier.s 

Eukaryota; Metaioa; Ghcrdata; 
Ma.Tjnalia; Eutr.eria; Fri.Tates; 
1 'bases 1 t d 5232 



?brata; 



JOURNAL 
METLINE 
REFERENCE 
AUTHORS 



TITLE 
JOURNAL 



FEATURES 

source 



gene 
:jS 



^epce r t , . 

epilepsy cf aewb:rns 

Nature Genet. 18 , 2 5-2'r : 

98085864 

2 (bases 1 to 3:32) 

Singh, N. A., Charlier,C., S tauf f e r , E- . , DuPont,3.R., Leac.-,R„ 
Melis.R., Ronen,R.M., 3]erre,I., Quat tlebaum, T . , Murphy, J. v 
McHarg.M.L., Gagnon,D., Resales , T . C . , Peiffer,A., Ancerson, 
Leppert , M . 
Direct SubmissiDn 

Submitted ( 06-NOV-l 9 97 i Human Genetics, University cf Utah, 
15N Room 2100, Salt Lake City, UT 84112, USA 

Location /Qualifiers 

1. .3232 

/organism="Homo sapiens" 

/db_>:ref="taxon : 9606" 

/chromosome="2 0 " 

'map="2i:ql3 . 3" 

:. .3232 

'gene="?'.CHQ2" 

:28. .2"46 



}30E 



BASE COUNT 
ORIGIN 



^LLIAG 



576 



pro: eir._id="AAB9^ 3 1 5 1" 
db__>:i ef = "GI : I r 02 4 52 " 

t r a n 5 2 a 1 1 on= "MVQ K 3 RNGG VY P G P SGE K K L K VG FVG L D P G A P G S T P DC 
E A P ?' F.G S I L S P : P FA. GG A iG AG K F P Y. RN A F Y RK L Q N F L Y M V L E F. ? RG W A F I Y H A Y F L 2 
VFSCLVLSVFSTIFEYEK3SEGALYILEIVTIVVFGVEYFVR] W.AAGCCCRYRGWRGR 
LKFARKPFCVIDIMVLIASIAVLAAGSQGNVFATSALRSLFFL^ILPJ^nRI-lDRRGGTW 
FLLGSVVYAHSFELVTAWYIGFLCLILASFLVYLAEKGENDHFDTYADALWWGLITLT 
TIGYGE'KYPQTWNGRLLAATFTLIGVSFFALPAGILGSGFALFVQEQHRQKHFEFF.RN 
PAAGLIQSAWRFXATNLSRTDLHSTWQYYERTVTVPMYSSOTOTYGASRLIPPLNCLE 
LLRNLFSFSGLAFPKDPPPEPSPSFGSPCRGPLCGCCPGRSSQFVSLKtRVFSSPFGV 
AAFGKGSFCiAC'TVFPSPSADQSLEDSPSF.VPKSWSFGDRSFAP/jAFRIKGAASR'jNSE 

easlpgedivddf;scpcefvtedltpglkvsiravcvmrflvskrkfkeslrfydvmd 

VIEQYSAGHLDMLSFIKSLQSF'.VDr.IVGRGPAITDKDRTKGPAEAELPEDPSMMGRLG 
FVEFvQVLSMEFF.LDFLVNIYMC'RI^GIPPTETEAYFGAKEPEPAPrYHSPEDSREHVDR 
HGCIVKIVRSSSSTGQKNFSAPPAAPPVQCPPSTSWQPQSHPRQGHGTSPVGCHGSLV 
FIPPPPAHERSLSAYGGGNRASMEFLRQEDTPGCRPPEGNLRDSETSISIPSVDHEEL 
ERSFSGFSISQSKENLDALNSCYAAVAPCAKVRPYIAEGESDTDSE'LCTPCGPPPRSA 
TGEGPFGDVGWAGPRK" 

1054 r 10 61 g 533 t 6 ethers 



Query varch 3:.!-; Scire 

Matches 22^3; Conservative 2; sr,a : jr.e s 




T't' 1 3 J j'ji jAG Art jAAGCTG AAGGTG J jCT T C GTG 3GGC T 3G ACC C C G 3C 3C 3C C C G A ^ T w C C 

vv 136 agg-gggcgggggcggctccccgcgccgcc-cggcctcctgggcajcrccctgccgccgc 24^ 

-X: ^JJ — ;ojrt^^^Oojjj-^G'v^TG\_i GATC j ^ aGCT 3 C a AGGC 3 C CC AA GC 3 3 AGC ATC 3 T 3.A33 _ :^ ^ 

C'v 24c grgrgcccctccctgggccgggzrt rcggrtcgggctccgcirtgcggcoagcgctccrcgg 505 

I i I I ; i I i I i I i 1 1 1 I I III 

['t- 2 93 AAA:CTC G 3GCGGG 3GGCG :G GGCGC :G 3GAA3CC 33 CCA 3 32 

■jy 30-5 2rg-::gcaraagcgctaccgccgrctgcagaa::tgggrctacaa.::gt g rtiggagcggcrcc 3':: 
3t 3 3 3 A3C:iCAA3GC3TT3TACCGCAA3CrGCA3AA:7T3:T:TA:AA:2T3::3GA3:33::3: - . 

In 39 5 3 2G 33TG 3GC 3 r 3 2ATCTACC A 23 I! 37 A J 3 r 337 3 2T 3 3 7 2 3T CTT 23 2 3T 3 2 22 .3.:21_:_.' ^ : 

:y 426 tgt::tgtgctgt::actatcca jg3gcarca5gaa:ttg:::aa.:5a5-:itct ji*:.:--: 

i I i i I I I i i I I I I i I i I I I I 1 I : i " I II 

C-b 4 5 3 TGTCTGTGTTTTC 2ACCATCAAGGAGTATGAGAAGAGCT 3GGAGGGGG3CCT3 7 A 2A7CC 5 2 2 

Cy 486 tggaattcgt gatgatcgtggttttcgg-:tr ggagtacatcgtccg^gtctg jtccgccg 545 

Mill II 1 I! I I I I I I I I I II III I I I I I I M Mil Ml Mill Mil i 

:b 513 7GGAAAT3GTGACTATCGTGGTGT7TGG3GTGGAG7ACTT2GTGCGGA7CTGGGC 2GCAG 5"2 

■3y 546 gatgctgctgccgctaccgaggatggcagggtcgcritccgctttgccagaaagccottcr 605 

I I II I II I M I I II I I I M I ; I Mill i I I II I M I II II MM 

■■b 57 3 G:tGC7G2TGCCGGTACCGTGGCTGGAGGGGGCGGCTCAAGTTTGCCCGGAAAC3 27TCT 632 

2y 60 6 jtgtcatcgacttoatcgtgttcgrggcctcggtggccgtcatcgccgcgggta rrcagg 66 5 

I II I I I II I I I I I I I I i I II I I I M M I M I M II M I M I 

Lb 63 3 GTGTGATTGACATCATGGTGCTCATCGCCTCCAT7GCGG7GCTGGCCGCCGGCT33CAGG 692 

■2y 666 ^ :aa ::at rt tc 3 r ra ::gt ::cgogc':gc g :ag rar ^ rgc tt :ct g :a ^atcct 5C ? rat gg "22 

M li I Ml Mill M MM- M : i ; ; i ^ ■ i I ^ I I M : : ^ ■ ' 

L'h 69 ? GCAACG7CTTT GCCACAT 2TG3(2C7CC3 2AG 237 2CGCT7 CCT 33A 2A7737 23 3 2A7 ' \ . 

- b 'b 'i 7''^'3GCAT'aGACC'j jC'jG'j jAGbCAC 37'jr jAA j: 22 23 ^ 33-^3 23 2G7 237 33 A I 3 2 J 2 A .3- , _. 

'^■y ''8 6 go a agg a get gat ra'^cg :ctggtacatcgg gc t rctggt get rat rt tcgcct r:*: tee r - 2 

I I I II I I M I I I I II I I M I I M I n M -Ml I M I I I i * ■ : i ' 

Db 813 GCAAGGAGCTGGTCACTGCCTGGTACA7CGG37T3C777GTCTCA73C7GGC37 2G773C 6^2 

Qy 846 tggtctacctggccgagaaggacgccaactcegacttctcctcctacgccgact tgctct 9C5 

II II I II II M I 1 I I II I I III Mill I I M I II I II I M M 

lb S'n TGGTGTACTTGGCAGAGAAGGGGGAGAACGACCACTTTGACACCTACGCGGA7GCACTCT 9 32 

Qy 906 ggtgggggacgattacattgacaaccatcggrtatggtgacaagacaccgcacaeatggc 965 

I M II I I I II I I I M I I M II I M M I I I M I II I I M I I M I 

jb 933 GGTGGGGCC7GATCACGCTGACCACCATTGGCTACGGGGACAAGTACCCCCAGACCTGGA 992 

Qy 966 tgggcagggtcctggctgctggcttcgecttactgggcatctctttctttgcectgcctg 1225 

M II I I M M I I I I I I I I I I I III M I I M I I I II M II M I 

Db 993 ACGGCAGGCTCCTTGCGGCAACCTTCACCCTCATCGGTGTCTCCTTCTTCGCGCTGCCTG 10 52 

Qy 1026 ccggcatcctaggctccggctttgccctgaaggtccaggagcagcaccggeagaageaet 1255 

I M II I I i M M I I M I I M ■ I ^ ' I ! ^ : ^ ■ 

Db 1l53 CAGGCA7CT7GGGGTC7GGG7TTGCCC7GAAGG773A3GA33A33A3A3G3A3AA.; 2A32 




Cy 1307 ccctcccgttacccgcccgt tgccacctgccacr jgccgggcagcacctc ^.u^. W-'. 

I I I M ! Mil 1 , i ■ ; ' ' ^ ^ ■ ■ 

Db 1353 CCCCGCCGGA3CCGTCTCC.^VAGTAAAGGCAGCCCGTGCA3AGG3CC:CTGT3TGGAT3:t :^ 

Qy 1362 gccctggggasagcagccggatgggcatcaaagaccgcatccgcat gggcagctcccaqc l^Il 
i M I I I i ! I I I I I I I I I I I { I , I ! : I 

Db 1413 gccccggacg:tctagccagaaggtcagtttgaa.zvgatcgtgtctt:tccagcc:cc3A3 14-^2 

jy 1422 ggcggacggg-ccttccaagcagcagctggcaci:tccaa"aatgcc:acctccc:aagca 1481 

I ill i I I I II III I I I Mi..:; 

Cb 14 7 3 GCGTGGCTGCGAAGGGGAAGGGGTCCCCGCAGGCCCAGACTGTGAGGCGGTCACCCAGCG 15 32 

■^y 1482 gcgagcaggtgggtgaggccaccagccccaccaaggtgcaaaagagctggagcttcastg 1541 

I I M II j I M II M M M II I M II I II I II II M II I M ^ 

Db 1533 CCGACCAGAGGCTCGAGGACA---GCCCCAGCAAGGTGCCCAA3AGCTGGAGCTTCG 3GG 155? 

Qy 1542 accgcacccg-ttccgggcatctctgagactcaaaccccgcacrtcrgcrgagg";- :-- M— - 

■III M M i 1 ; , 

i-'D 1650 AAGAAGCAAGCCTCCCCGGAGAGGAGATTGTG 3A-TGACAA.GAG "TG32 0OT3 2 2-. 

(jv 164 7 cggtggacgacatcatgcctgctgtgaagacagrcarccgctcrat-aaaattc 

1 M M I I I Ml I M M i i i M , ; ^ ■ 

Db 1710 TGACCGAGGACCTGACCCCGGGCCTCAAAGTCAGCATCAGAGCCGTGTGTGTC AT GO 3GT 17 6 9 

Cy 1707 tcctggtggccaaaaggaaattcaaggagaca :tgcgaccgtacgargtgaaggac ::a 1766 

I M M II Ml I MM M M M I M I Mill II I M I I M II I I , . , i , 
E'b 17 7 0 TCCTGGTGTCCAAGCGGAAGTTCAAGGAGAGCCTGCGGCCCTACGA OGTGATGGA 2GTC A 16 2 9 

C'V 1767 ttgagcagtactcagcaggccacctggacatgctgggccggatcaagagcctgca^actc 1826 

I i I M i II M M I II I II I M M i I II M II M III II II II II M I M 
L'b 18 3 0 TCGAGCAGTACTCAGCCGGCCACCTGGACATGCTGTCCCGAATTAAGAGCCTGCAGTCCA 18 8 9 

Qy 1827 gggtggaccaaattgtgggtcggggqcccggggacaggaaggcccgggagaaggcrgaca 1886 

I I M II I II M M I II II M I II ! I I I I I Ml i i I • 

Db 18 90 GAGTGGACCAGATCGTGGGGCGGGGCCCAGCGATCACGGA CAAGGACCGCAC2A 194 3 

Qy 1887 aggggccctccga:gcggaggtggtggatgaaarcagcat:gar.^:ggf:;'j;.-j: j:r -^-^r.:::: ■■■ 

M M M M I I I M I M M ■ i ■ 

Eb 194 4 AGGGCCCGGCCGAGGCGGAGCTGC223AGGAC:"::A32ATGAT3G3A233 :t .; ; V -AA .:y 

: I i : ' M I I ; . I I . . , I I i I.I ■ : ■ , , 

Lb 2004 tggagaagcaggtgttgtccatggagaagaagctggacttcctggtgaatatc:a.:at3c 
Qy 2007 gctgcctgcgctctggcacct ;ggccagcctgggcgccgt 2046 
Db 2064 AGCGGATGGGCATCCCCCCGACAGAGACCGAGGCCTACTT 2103 



